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DESCRIPTION and USE 


| OF AN SE. 
INSTRUMENT; 
Called the 


] DOUBLE SCALE 
PK ae 
| PROPORTION; 


By which Inſtrument; all Queſtions in 


1 FR rithmentchy | Navigation, 
8c \'G eometry, Fartific ation, 
2g \C, n7, / r1gohometry; Gunnery, 
== Aſtronomy, Gaging Veſſels, 
Geography, | Dialling, 


May be moſt accurately and ſpeedily perfor: 
med, without the aſſiſtance of either 
Pen or Compaſtes, 
By SETH PARTRIDGE. 
ER... 5 
Printed for G, Sawbridge at the Bible on Ludgate- Hills 
t> alter Hayes at the Croſs-Daggers in Aore-fieldsg 


and j7illiams Bradley at the Three Bibles in 
"the Minories, I 671: 
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The Right Worſhipfull, 
Sir RicHARD ComBE, 


Knight, 


The Authour preſents theſe, with his 
other beſt Services. 


SIR, 
T : Trazſcendenty of your Knowledge in 


all Noble and Learned Sciences , hath 

bh heightened my ambitiov preſumptuouſly 

to affix on you this Dedication , and to 

this Loldnefſe its your Lowe and Favour that 
mnvttes me, and prevents me too off all Apolas 
gies for my thus doing, For traly 1 ſhould not 
fo boldly bawe adwentured to ſhroud this unworthy 
Prece under the wings of your worthy Patronage, 
were I zot aſſured that as in Judgment you are able 
to diſcern of it ; ſo tn your noble difpoſitton willing 
fawourably to accept it. The poor Widows two mites 
being the utmoſt of her ability, was accepted of by 
him, who was greater than the greateſt of More 
tals, far ahowe the great gifts of the Rithz which 
A 3 imboldens 
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The Epiſtle Dedicatory, 
imboldens me (without doutt of obtaining) humbly 
zo deſire your Worſhip, to vouchſafe me both pardon 
for my preſumption,and acceptance of my little mite, 
which having ovtarned, 1 ſhall think my ſelf and 
work, to have a ſuſfcient protefiop agatuſt all Cy- 
ical and ill-affeaed Detrafors, a thing which all 
mens works (how excellent ſoever) gre ſubjeFt unto, 
(much more mine) and therefore i1to the wide 
Ocean 1 dare not commit my weak Veſſel, without 
ſome able Pilot, ſuch as your Noble Self, whoſe 
ſound Judgement and great Learning is fo well 
known, that your Name prefixt before my Book wilt 
be not onely a defence againſt the carping of Loy- 
liſts, but alſo to beget @ good affeRion tn the Rea- 
ders, Nor to trouble your Worſhip more with 
words, my hope ts, that this my bolaneſſe will be 11s 
puted to awtill, rather ta do ou ferwice than other- 
wiſe, might your Worſbip be pleaſed thereof ſo to 
nake conſiruBton, I have attatned my deſired exa, 
7/0 477 |; 


Your Worſhips 


ever to ſerve you, 


Seth Partridge, 
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To the Reader. 


Friendly Readers, 


Y 


Ou have here preſented to your wiew thoſe 
moſt Excellent Scales, or Lines of Num- 
bers, Sines, and Tangents doubled, by 

means of the moving whereof, the uſe of 
Compaſſes is wholly avoided, and the Queſtion re- 
ſolved, by applying the Scales oze to another, Some 
wen ( 1 know) have laid aſide the uſing of the fingle 
Scales, becauſe with an ordinary pair of Compaſſes 
01 a large Scale, they could not work many exam- 
ples they deſired, But by theſe double Scales, bow 
large ſoever, be ſhall newer be troubled with any 
Compaſſes, nor the work never to out-run the Scales 
And beſides, upon the Inſirument may be inſerted 
any other Scales or Lines, as are for meaſuration,or 
otherwiſe, ſuch as each mans Calling and Occ aftons 
ao moſt require, and fo make the Inſtrument of ge- 
neral uſe, 

Toplead for my Book, 1 will not, the Subje8 
whereon it treats, will do that better thas I cans 
{ am ſure here is a good Subjefy a good piece of 
Cloath, if the Garment be not marred in the ma=- 
ting ; if it be,the fault is in the botching Taylorynot 
4 FT 


To the Reader, 


22 the fiufſe. The Ingentous (1 know) will wink 
at faults jor they knav themſelurs ſybjeRt to them, 
end faults declare men to be but mers As for Cu- 
rioſity tm the methad, here 1s naney tor was apy tn- 
tended, my diſhes being areſty not as at a Feat but 
4 at az Ordinary, nor plated 1n ſo methgaicall an 
order as they might have been, 1 taking things xot 
orderly, but at an adventure, and as it happezedto 
come into mind: 1 know my Subjeft, nor method, 
will pleaſe all, yet 1 doubr not, but it will pleaſe 
Jome. What the Ignorant ſay of it, I care notsthe) 
are like the Fox, that deſpiſed the grapes, yes” 
they grew ſo high he could not reach them, 'Anud 
what the ſpueful ſpeak of it, I paſſe net, they are 
like the filthy Fly, that ſeeks all ower the body for a 
ſore, and when it cannot find one, it makes one, It 
#5 the cenſure of the impartial, judicious and ſolid 
Judgment which 1 reſpe, to whom I will ſtand, 
and to which onely 1 will ſubmit, reſitng Servant 
t3 all ſuch, while 1 am 0A 'Þ 


Seth Partridge. 


An Advertiſement. 


Ere might have been expeRed the Print of 
| the Rule, but in regard of its fliding it 

could not be well demonſtrated : Wherefore 
I thought good to Advertiſe, that this Scale aud 
all other Mathematical Inſtruments, are accu- 
rately made by Mr, Waltcr Hayes at the Croſs« 
Daggers 7 Morc-Ficlds, zext Door to the 
Popes: Head-Tavern, London : Where they may 
be furniſhed with Books to ſhew the tiſe of them : 
ASs alſo with all ſorts of Maps, Globes, Sca- 
Platts, azd Mathematical Paper, Carpenters 
Rules, Poſt azd Pocket Dials for azy Latitude, 
at Reaſonable Rates,  ' 
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Donble Scale of Proportion, 
The Deſcription and Uſe 


of an Inſtrument conſiſting of 
Doubled Scales. 


: whereby all Concluſions Mathematical may be per- 
; formed onely by Applicatton of Scales, 


CHAP, I, 
C) - . 

T he Inſtrument deſcribed. 

I He Inſtrument whereof I treat in this 
2 Book, I call the Double Scale, for that 
, the Scales, or Lines thereupon, are 
: doubled ; ſo and in ſuch manner, thar 

: by applying the one to the other, they will of 
5 rhemſclves reſolve any queliton Mathematical, 
3. xhar may be done by the Pen, or by Tables of 
7 Sines, Tangents, and Logarithms, The Scales 


principally inſcribed thercupan.are thoſe _ 
| gdmy- 


2 The Deſcription of the Inflrumest. 
admirable Lines of Numbers,of Sines, and of 


Tangeants, whoſe uſe hath been heretofore ſer 
forth, onely to be wrought upon with a pair of 
Compaſſes, and no otherwiſe, But I have fo | 
contrived them double, upon an Inſtrument to | 
move, ot ſlide along one by the other, in ſuch | 
manner, that upon the ſame, without any aſſi- | 
ſtance of Compaſles, I can work all Conclu- 
ſions Mathematical, that can be wrought by | 
the ſingle Lines, with the kelp of Compaſſes, 
both in Arithmetick , Geometry, Trigonometry, 
Afſtronomy,G eography, Nawigation, Gaging of Veſ- | 
ſels, Fortification, Gunnery, Dialling, Yea, and | 
che Ulurcr too, may hercby alſo compute the 
erue intereſt of his money, In all which, I 
I ſhall give you ſome examples for your inſtru- 
Rion, in the uſe of my Double Scale, 
The body, or matter whereof the Inſtru- | 
ment is made, may be either of Brafſe, or of | 
very good and well ſeaſoned Box, It conſiſte * 
eth of three pieces, or Rulers, each one about 
half an inchin breadth, and about a quarter of 
an inch in thicknefſe, more or lcflc, as the M1- 
ker and Uſer of them pleaſerhz and for their 
length, they may be made to what length you 
will, cicher one foot, rwo foot, three foor, or: 
more or lefle, for they are nor limiced ro-any 
_ onely the longer - they are, the largcr 
and more will: be the diviſions of the m_ 
. apd 


; The Deſcription of the 1nflrument. 3 
{ and ſoconſequently the more exaet in operati- 
2 one Theſe three Rulers, or pieces of this Scale, 
! aretobeallof one even length and thickneſs, 
e ſo | andby the edges foevenly joynted, that they. 
may juſtly ſlide along ob one by the other, 

uch 7 having at ceachend a little plate of Brafle, or 
afſt- | Wood fitted to hold them cloſe together, and 
:lu- * ſofaſtenedto the two our-ſide pieces,that they 
by |; maybe kept ſteady, and the middle Ruler to 

Jes, : flide to and froberween them, | 

try, | The Lines, or Scales ingraven.on this In- 
Veſ- | ſtrumenty .are the ordinary lines of Numbers, 
and || of Sinesz.and of Tangems, onely they are ſet 
the | ondouble, that is, once upon one Ruler, and 
1, 7 onceupon the other, upon one and the ſame 
ru- | joynt zas the line of Numbers is ſet both upon 
; oneof theout-fide pieces, and on the middle 

iru- pou that is,0n both ſides the joynt,and num- 
- of } bered on both, and fo ſer to the very edges of 
iſte || both Rulers, thar both lines being joyned to- 
out | gether, may appear to be but as one line of 
rof | Numbers, and this line of Numbers is (as it 
Mi1- ! .were)twice repeated,or doubled in the Jengeh 
cir | of the Ruler, thar is, beginning with x at one 
you } endot the Ruler, which I call the lower ends 
, or. | and continued to t or 10 at the middle, and 
any | from thence begin again, and continued to 106 
gcr | .Or100 atthe upper end, Alſoupon the other 
les, | fidgof che Rulers, upon the ſame joyar, — 


4 The Deſcription of the Tuſtritment, 
like manner fct a like line' of Nur bers, and 
this line of Numbers 1s fireeſt ro be uſed with 
the line of Tangents, as rhat on the o: her {ide 
is with the lines of Sines, without any turning 
of the Inſtrument, But you may omic on the 
line of Numbers upon one fide, onely obſer- 
ving to turn tho Initrumett, when the work 
requireth to be done on ſevcral lines, aS in the 
ſcquel.it wil Lappear.. | 
The Scales; or Lines of Sines, are in like 
manner {er on twice, that ts, once npon the o- 
ther edge of the midd{e piccc, and alſo on the 
in-ſtde of the! other. our-fide piccey, and they 
are to be ſet 0n,upon borh ſides rhe. joyntzthar 
they may appear as one line of Sincs; being 
laid clofe togetherg,and numbers fer to the 
Diviſtons on both parts, and is in the lines of 
Numbers, fl £1 2) 192 oe ; 
The lincs of Tangents is ſet upon-.the orthct 
fide of the Rulers, oppofite to the lines: of 
-$ines 2pon the fame joynt with themand like- 
: wiſe ſo fetupon both patrs of the Infirumenr, 
tha: the parts being laid cloſerogetier,the line 
' may appcar to be both 25 one linc'of Tangenrs; 
; and numbered on both-parts-r0 45 at the ups» 
per end, againſt ga0n the lines of Sines, and 
from 4.5 back again to 89 ar the lower end, 
- as 15-Ujually done inthe lines of Tangenmts. . 


This Initrument having thoſe'Scales,or (as 
ix 


z 


II 


The Deſcription of the Inflrumest, #5. 


' it pleaſed their firſt Inventor to call: them) 
Lanes, thus ipgraven or ſer on ir,will work all 


concluſions, as may be wrought by Mr. Guz- 


ters Lines, or Mr, #ingates, by onely applying 
> the Lines one to another, wichour the ute of 
: Compaſſes, which muſt be alwayes had and 
| uſed with theirs ; yet you may uſe Compaſſcs 
with theſe Scales, if you pleaſe, and ſo rry and 

| examine your work by both ways, and when 


you have made ſuch trial, uſe which way you 


| like beſt, and that (for ought I know) may be 
my Doble Scales. | 


To ſhew the making of the Scales of Num- 


bers, Sines and T, azgents, is a thing altogether 
| needleſs, the making of them being already ſo 
| ſufficiently ſer forth by others, that for me to 


do it again, were but labour loſt, both'to me 
in Writing, and to the Reader in reading, And 


.. thoſe that are makers of Mathematical Inſtru- 
; ments, do already well underſtand the making 
| of them, and for a man to make one for his 


own uſe, is but vain, for thar he may buy one 
at a cheaper rate than make ir,i ſhall therefore 
proceed to theuſe: VVherein note, that for 
diſtinRion of the ſides of rhe Scales, or Lines 


; onthe Rulers, 7 uſe the Termes of Firſt and 
: Second, as being as proper for the purpoſe as 
' any other c@uid have been : For evermore, 

that ade of any Line, whereon the firſt term 


17 


6 T hb Deſcription of the Infltuments- 
in the rule of Proportion is taken, I call the 
firſt fide; and the other fide of the Line; 
whereon the ſecond term in the Rule is takeny 
I call the {econd fide; And then for the third 
term in the Rule, tt is alwayes taken on the 
ſame fide that che farſt term is taken on: and for 
the fourth rerm, which is the rerm ſought, itis 
evermote found on that ſame” ſecond ſide, 
whereon the ſecond term is takens ' As if -the 
firit rerm be taken on any Scale, upon the our- 
fide Ruler, then the ſecond term is 6n the mid- 
dle Ruler, and if the firſt rerm be taken on the 
middje Ruler, then- the ſecond term is onthe 
ſame Scale upon an our-ſ{ide Ruler: Aud when 
the' work is by ſeveral Lines, then the ewo 
our-fide Rulers both bear the nate of Fer, or 
RT EEE S730 EEG 33. 0:: 
Other Scales may be added-to this Inftta- 
ment, and ſer on the ſides andedges thereof, 
as a Scale of equal parts, of & Lint of inches,4 
Meridian-line, a Gage-line,'a-line of Chords; 
the lines of. Board and Timber-meaſure; 'of 
any others, ſuch as your Calling' and Occafi- 
ons have moſt uſe for, © OP 
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CHAP, II: 


I 7 he Uſe and Application of the double Scale of 


Numbers upon the Inſtrument, an the pripci- 
pal Rules of Aruhmetict« 


PROBLEM, 1: = 


Of Multiplication; 


; Two Numbers being given to be multiplyed together; 


to find their Produ8, by the double lines. 


As 1 is to one of the numbers given,to be 
multiplyed rogcther ; So is the other os 
thcm, to the Product, 
W herefore it may be ſaid, As I is to the 
Multiplicator ; So is the Multiplicand to the 
Product, Or, 
As 11s to the Multiplicand ; So is the Mul- 


|E Multiplication the Analogie is this j 


: tiplicator to the P:oduR, 


Whea two numbers arc to be multiplied 


; ; togerher, the greater of them is uſually count= 
ed for Multiplicand, and the leffer for Multi- 


..* - plicator, 


b 4 
$35; 
4 - 
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4 10 7 he uſe of the double Scale tn 


To multiply two numbers by the double 
{i3es, the manner of working is thus : Place x 
on 1i1c firſt fide, to the Multiplicator on the 
ſecond tide : And then againtt the Multipli- 
cand onthe firſt fide, is the Produc on the ſe- 
cond 1ide, | 

Or clfc,piace x on the firſt, to the Mulrtiplis | 
cand on the ſecond, and then right againſt the | 
Mulriplicator found on the firſt, is the Produe- 
on the ſccond. | 

Example 1, Let 8 and 4 be two numbers 
given to be multiplied rogether, to find their 
Predu&, do thus : upon any one of the ſides, | 
look out 1, (This {fide whereon I take the rt, I 
call the firſt fide) I ſer this 1 to 4 on the other 
ſide (whichT call the fecond {1de,) and then. 
right againſt $ on the ſame firit {ide,whereon I 
did take I ; is 32 on the ſecond fide, whergpn | 
the 4 was taken : This 32 is the Produc of 8 - 
multiplicd by 4, the thing required, | 

Or otherwiſe thus. $ 

Set 1 on the firſt, to8 on the ſecond, and 
then right againſt 4 on that firlt, is 23 on the 
{ccon:), as before. 

Example 2. Let 25 be a Multiplicator, and + 
30 the Multiplicand, and the Product of them 
multipl <d togerner,required. 1 

Set x on the firſt, to 25 on the ſecond, and. 
wen right a2ainft 32 on the firft,ts 750 on the 

| ſecond 


—  ———— 
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as, ARITHMETICR, it 
ſecond. This 750 is the Produdt of 3o multi- 
plicd by 25, the thing required, In like man- 


| ner, If you ſer 1 to 3o, then againſt 25 taken 
* ontheſame ſide the 1 was,ts 730 onthe other 


fide whereon the 3o is. 
Example 3+ Let 45 and 25 be two numbers 
given to be multipli«d rogerhergand their Pro- 


| ducrequired; To reſolve this by the double 


lines, ſet I on the firſty ro 25 on the ſecond ; 
and again(t the other number given 45 on the 


\ firſt 1s 1125 on the ſecond, This 1125 is the 
 ProduQof 45, multiplied by 25, which was 
- delired, Or, 


Set I on the firſt, to 45 on the ſecond, and 


| then right againſt 25 on the firſt, is Iz25 on 
| theſecond, as before. 


Example 4, Let 8:5; be given to be multi- 


' plied by 65%. To perform this work, ſer x on 


the firſtzto 625; 0n the fecond,and then againſt 
75... found on the ſame fide that the 1 is on, is 


I®s9 


56%; and ſomething more: therefore 5 623; is 


the ProduR of 855, multiplied by 625., che . 
thing ſought. 

Or thus, Set 10r Io atthe upper end of the 
line on the firſt, ro 835; on the ſecond, and 


; then againſt 625; on the firſly is 563; on the 


ſccond, as before, The like praRice is to be 

obſerved in multiplying any other numbers, 
Note, that tn working by the double lincs, 
Ba rt 


12 The uſe of the doutle Scale 14 


I: will be all one, whether you work from I 
at the beginning of the line upwards, or from 
10, at thc upper cnd of the lines downwards, 
As if you ſer to at the upper end on the firſt, 
ro 4 ON the ſecond, and then againſt 8 on that 
firſts you ſhall have 32 on the ſccond, 

How to ſquare any number,or to multiply a num- 

ber by it ſelf, as alſo to cube any number. 

Set I on the firit, ro the number to be 
ſquared on the ſecosd, and then againſt that 
given number on the firſt, is its ſquare on the 
tecond, As if I2 be a number to be ſquared, 
then ſer 2 on the firſts to I 2 on the ſccond,and 
then againſt 12 on the Fame firityts T 44 on the 
ſccond, Therefore Iq44ts the ſquare of I2. 
And then agaiay againit 144 on the firſt, is 
1728 01the ſecond, which ts theCube of 1 2, 


PROBLEM II, 


© Of Diviſion, 


Any tunver betng 21wen, to ve diwided by axother 
punter, to figa the Quotient, | 


N Diviſion, the Analogte is thus: 
As the Diviſor, is toan Unite : 
So is the Dividend, to the Quotient. 
Wherefore the work by the double lines 15 
thus, 


'S iS 


Mus, 


ARITHMETICR. T3 
thus ; Look out the Diviſor on the firſt, and 
ſerit to 1 on the ſecond, and then right againſt 
the Dividend on tic firſt, its che Quotient an 
the ſecond, : 

 Example.1, Let 273 be a number given to 
be divided by 13. Look 13 the Diviſor on any 
one (ide, which we call the firſt fide, and fer 
itto 1 on the ſecond fide, And then right 


| againſt the Dividend 273 upon that firſt, is 2x 


on the ſecond, Wherefore 21 is the Quoti- 


+ entof 273 divided by 13, which was required, 


Example 2, Again, if 1928be given to be 
divided by 12 then ſet 12 the Diviſor on the 
firſt, to 1 on the ſecondzand when that is done 


\ you ſhall right againſt 1728, tke Dividend on 


that firft, ſet 144 on the ſecond, which 144. is 
the Quotient of 1728, divided by 12, and fo 
of any other, | 

In Divition note this, that ſo many times as 
the Diviſor may be placed under the Divi- 


_ dend, fo many places of figures ſhall be in the 


Quotient. As it 347 85, be to be divided by 
75, the Quotient ſhall conſiſt of three figures 
oncly, and no more ; becauſe 75 can be pla- 
ccd onely three times under 34785 : And un- 


.-. der 1728 the Dividend given, the Diviſor 12 


can three timcs be placed, and therefore three 
figures in the Quotient, And 1{ you will dt- 


- vide 144 by 12, then ſer 12 on the firſt, to 


 S'F- .. 


T4 The uſe of the double Scale 742 
on the ſecond; which done; againſt 144 on the 
firſt, you have x2 0n the ſecond, 

Example 3e Let 467%: be given, to be divi- 
ded by 85, and rhe quotient required. - In this | 
caſc, as 1nall other: Set the Diviſor 85: on the | 
frit, to I on the ſecond, and'then againſt the | 
Dividend 5 6755 9n that firſt, is 55+ on the ſe- 
cond: therefore 5; is the quotient require; 
very ſpecdily aud exaQtly found, 


PROBLEM IIL 


OfL ReqduCtion of Fraftions. 


To SIP any volew PraRion tnto 4 PAW 
Frafon, 


Et; bea vulgar Fraction propounded, to 
be reduced 1ato a decimal Fraction, Now 
it 15 to be nored, that vulgar Fractions are re- 
duced into decimals by the rule of proporti- 
on, in this manner; - 
As the Denominator of the Fraftion given, 
Is io tne Numeraror thereof : | 
Sois an Unite with cyphers, one, two, Or 
three 
To a newNumera rorwhichNumerator will 
have ſo many places of figures in it, as 
the new D=noti2ator hath cyphers, and 
therefore the Fraction given is thus redu- 
ecd into a Dccima', | .-.. As 
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As the Denominaror 84, Is tothe Nume- 
rator 63. 

So an Unite with rwo cyphers, thus ro00,to 
75, which 75 15 the new Numerator to that 
new Denominator 100. Thercfore {5s is a 
decimall Fraction, <quak in value to £3, To 
work this kind of reduction by the double 
&knes, do thus. | 

Ser 84 (the Denominator of the yulgar fra- 
ion given) on the firiſt,to 1 onthe ſecond, & 
ehen right againlti 63, the Numerator on the 
firit, ts 75 on the ſecond, which 75 is the new 
Numctrator of a decimal] Fration, whoſe De- 
nominator is an Unite with two cyphers, 
Thus is 54 changed into75;, which new Fracti- 
on is equal in value with the former, 

Again, if 83; be a number given to be redu- 
ccd into a decimal z ſer qo, the Denominator 
of the fractional part, to I, and then right a- 
gainſt 12, on thar part as you took the 4O,is 2 
on that ſecond ſide whereon the one was, and 
ſo the FraQton is become {z , which joyned to 
the 8, makes the mixt number that before was 
$754 tO be 8:z, and of equal value. | 

Note thar the point I repreſcnteth affo Io, 
100, Or 19009, and therefore the new Deno- 
minator may betaken either, To, or Too, or 
1000, as in your own judgement it ſhall ſeem 
moſt fitting, As herein this laſt Example, we 

B4 found 
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' found 3 toſtand right againſt I 24 and there- 
fore we put but one cypher to the unite, and 
made the Fraction 2+, And in the lait Example 
before,we found 75 to be againſt the 63,which 
becaule it conſiſterh of rwo places of Figures, 
we pur two cyphers to the unite for Denomi- 
nator of the new Fraction, and ſo made it {5 
and ſo of all other, & 
Allo be ic remembred, throughout the re- 
{due of this work, that all Fraction figures are 
fet right in the 1ine,like whole numbers, with- 
out any Denominator under them, being ſepa- 
ratcd or diſtinguiſhed from the whole part of 
that number by a Commazas all ſuch Fractions 
as cheſe 465%; 63%, 855, and 55;zare thus ex- 
preſſed 46,75.6,45. 855. and 5,5+which mane | 
ner of writing Fractions bcing well obſcrycd, 
25 a readier way than that other, of one num- 
ber abovegand another below, with a line be- 
tween, Alſo note, That the Fractions ſo ex- 
preſſed are al[Decima] Fractions, whoſe Deno- 
minator is a Unite with ſo many Cyphers as 
there be Fraction figurcs, as the Denominator 
of the FraQion Figures of the 75 belonging to 
cae whole number 46 is 100, being a unile 
with two cyphers, becauſe two figures and the 
Dcnominator to 5 is 10, being a unite with 
one Cyphery becauſe but one figure, And when 
s Fraction is to be expreſſed alone without a 
whole 
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* whole number,then the Numerator is firſt-ex- 


preſſed,and after ic the Denominator right on 


: 1n the line, with a Comma betwixt, as 3%, 


'/ and £; are thus expreſſed 75,100, J,kO, and 
-- ( of other the like. - 


PROBLEM. IV. 0, 
Of Continual Propor- 


tionals. q 

Two numbers being given, to fied athira,afourths 
a ffth ( or mayy numbers ) in continual pro« 
portion Geometrical to them two, 1 


' Example, Þ Er the two numbers given be 2 


and 4, and it be required to find 

ſeveral numbers in continual Geometrical prq- 
portion to them two. | =? 

Set 2 on the firſt, to 4 on the ſecond, and 


.. then againſt 4 on that firſts is 8 on the ſecond, 
' which is the third number in continual pro- 


- portion Geometrical to them two; and then 


againſt 8 on the firit,is 16 on the ſecond, which 
I6 1s the fourth number in continual propor- 


.. tion tothem two z and againſt 16 on the firſt, 
is 32 onthe ſecond, the fifth continual propore 


tional z and againſt 32 on the firſtyis 64 on the 
ſecond, the ſixth continual proportional z and 
againſt 64. on the firſt, is 128 on the ſecond, 
the . ſeventh continuall proportional ; and 
ef, againft 
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agathſt 138 on the firſty is 256 on the ſecond 
which is the eighth proporconal 'o the two 
propoſed numbers, Wherefore 8, 16,332.64, 
I28, and 256) are a rank of numbers in conti- 
nual Geometrical! proportion, to 2, and 4,the 
thing that was required. 

Example 34 Let it be required to find a rank 
of numbers 11 continual proportions as 2 to 3. 
Here ſer 2 on the firſt ro 3 on the ſecond, and 
then without moving the Infirument, againſi 
3 onthe firſt, you have 4,5 on the ſecond, and 
againſt the ſame 4,5, found on the firſt, is 6,75 
on the ſecond ; and againſt 6,75 on che firſts 
is 10, I25 or the fecond.' Therefore 4g 5, 
6,75, and 10, I25,area rank of numbers in 
continual proportion to 2 and 3,as ts required, 

| If it be required, to find ſuch a rank of pro- 
portionals to the numbers 2 and 4, which may 
bear the ſame proportion to one another, as 2 
bears to 4 2 Serq to 2, and then againit '2 on 
that firſt ſide whereon the 4 is, you have 1 on 
the ſecond fide, which is the third proportional 
to 4 and 2, bearing the ſame proportion to 2, 
as 2 doth to 4, And againſt 1 on the firſt, 1s 
5, Loon the ſecond, the fourth proportional; 
andagainſt 5, 10 on the firſt, is 25,100 on the 
ſecond, which is the fifth number in continual 
proportion inverſe, or backward, oO 

If the two numbers given bg 10 and 9gzand 

raſis 
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zank of Numbers to them in an inverſe pros 
portion Gcometrical be requircd ; ſer 10 on 
the firſt,to 9-01 the lecond, and then _ 9 
on the firſt; is 8, 1 on the ſecond, which is the 


third proportional; and then againſt 8,'1 is 


7,29 the fourth proportional : whereof 10, g 


'$, rand 7,29 are numbers in a continual pro- 


portion, Bur it rhe numbers givea be'x and 9, 
and a third and fourth numbers in' proportion 
ro them, as 9 is to 1;be required,then muſt the 
numbers found be accounced & I and 729,rhey 
being the third and fourth numbers 1n a' Geos 
metrical proportionto 1 and 9, In like man» 
ner, if the': wo numbers given be 10 and I2, 
then if you ſet 1Oto 12, you ſhall ſee on the 
firſt againſt T2, x4,4; which is the third pro» 
portional : and againlt 14, 4 on the firſt, is 
17928 on the {econd, which 15 the fourth pro- 
portional, Bur had rhe two numbers given 
been x and 12, then bring I on the firſtqto 13 
on the ſecond, and you ſhall have againſt 12 on 
the firſt, I44 on the ſecond, for the third pro-« 
portional, and the fourth will be I728, and fo 
of all other, 
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| P R OBLEM V. 
Ofthe Rule of Proportion 
direct, 


Three numbers being gtven, to find a fourth the 
Analogie ſtandeth thus, 


"A $ the firſt number is to the ſecond, 

—. $o ts the third number, to a fourth, 
- Therefore work thus : Set the firſt number 
in the proportion on the firſt ſide, ro the fe- 
cond number in the proportion on the ſecond 
fide: And then againſt the third number on 
the firſt, is the fourth number ſought for on rhe 
the ſecond. 

. Example 1, Lerthe Diameter of a known 
circle be 7, and its circumference 2 2, and it be 
required to know what the circumference of 
another circle is, whoſe Diameter is 14. To 
reſolve this qz4re: Set7 onthefiſtto22 on 
the ſecond, and then agaiaſt 14, the Diameter 
of the other circle tound on the firſt, 1s 44 on 
the ſecond ; This 44 1s rhe circumference of 
that other circle, whoſe Diameter is 14, 

Example'2, If 45 yards of Stuff colt 30 

pound, what will 84 yards of it coſt > 
- Set 45 (the firſt number in the Rule) on the 
| firſt, 
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- firſt, to 30 (the ſecond number)on the ſecond; 
+ and then againſt 84 (therhird number in the 
' Rule) on the firſt, is 56 on the ſecond, which 
> 561s the fourth number, and ſheweth that 84 
' yards will coſt 56 pounds, Or, 


If 45 acres of land be worth 30 pounds a 


year, what will 84 acres be worth by the year 


The anſwer is as before 56 pounds. : 
Andif 26 of any thing give, 64, what will 


36 of the ſame give 2 Ser 26, to 64, and then 
| againit 36 on the firſtzis 88, 615 the anſwer to 


the queſtion demanded on the ſecond. 
 Notezthat generally in the Rule of direct 


. proportion ; If the third number be greater 


chan the firſt, then will the fourth number be 
greater than the ſecond. But if the third num- 
ber be lcfſe than the firſt, then the fourth 


- number will be Icfſe than the ſecond; 


Example 3. If the circumference of a cir 


cle be 22, and its Diameter 7, what will the 


Diametcr of another circle, whoſe circumfe- 
rcencels 44 2 | 
Here fet 22 0n the firſt, to 7 on the ſecond, 
and then againſt 44 on the firſt, is 14 on the ſe- 
cond, which 14 is the Diameter of that cir- 


- cle, whole circumference is 44, be their mea- 


ſures taken in inches, feet; or any other mea- 


- ſure whatſoever, 


To make proof of the work, whether truly 
wrought, 
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wrought, or not, Multiply the firſt term in 
the Rule, and the fourth term newly found, 
the one by the other, and likewiſe the ſecond 
andthird terms ; and if the two Products be 
equal, the work is truly wrought, or elſe not, 

To prove the laſt queſtion by the lines ; Ser 
T on the firſt, to 22 on the ſecond, and then 
againſt 14 on the firit, is 308 on the ſecond : 
Next, ſet I to 73 and then againſt 44 on thar 
firſt, is 308wn the ſecond, hcre both Produds 
being <qua], proves the work to be truly 
wrought. 


PROBLEM VI, 
The Ruleof Proportion 
Inverſe, 


Three numbers being giwvengto find a fourth in an 
Inverſed Proportions 

Tis to be noted, in this Inverſe Rule of 
Proportion,that if the third number be grea- 
ter than the firſt, then will the fourth number 
be Icfle than the ſecond. And contrariwife, if 
the third number be lefſe than the firtt, then 
the fourth number is to be greater than the 
ſecond. | 
Bot inthe Rule of Proportion dire& , If 
the ſecond number, or term, be more than the 


{irſt, 
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way ; ' firſtz Or elſe, ſer the third term on the firſt, ro 


oy 
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ung, | chird. And if the ſecond term be lefſe than 


 thefirſt, thenis the fourth term lefſe than the 
ts be 7 third, 


nor. :: 
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' firſt, then the fourth rerm is alſo more than the 


This Inverſe Rule may be wrought ewo 
| wayes on our double lines. One way is thus 2 

Set the firſt term, on the firſt, to the other 
' term of the ſame denomination on the ſe- 
' cond: And then againſt the other term of 
: contrary denomination, ſought out on that 
ſecond, is the fourth number ſought for,on the 


the firſt term on the ſecond, and then againſt 
| theſecond term on the firſt, is the anſwer on 
the ſecond. 

Example T.1f 60 Pioners can make a trench 
in 45 hours ; In how long time can 40 Pioners 
make 1t 2 

Set 40 On the firſt, to 60 on the ſecond (the 

two numbers of the ſame denomination : ) 
and then againſt 45 on that firſt (che number 
of contrary denomination) is 67,5 on the fe- 
cond, which 67,5 is the fourth term in rect- 
| procal proportion to the other threey and of 
the ſame denomination with 45, 272, hours 
and is the anſwer to the queſtion demanded, 
ſhewing that 4o men can do as much in 67, 5 
hours, as 6o men can doin 45 hours. Or fet 
680n the firſt, to 40 on the ſecond, and then 
againſt 
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againſt 45 on that ſecond, is 67, 5 on the firſt. 
Another way is thus: Ser 40 the third 
refm, on the firſt, to 45 onthe ſecond,(which 
is the term of contrary denomination to the 
other two) and then right againſt 60, on the 
firſt, (which is the number of the ſame deno-» 
mination with the 40) 1s 67, 5 on the ſecond, 
the number ſought, Thus one way of working 
provesthe other. 

Example 2. If 45 men do a work in 30 
dayess In how many dayes will 270 men do 
it? | | 
Set 270 on the firſt, to 45 on the ſecond, 
and then againſt 30 on the firſts is 5 on the ſe- 
cond, Or, 

Ser 270 onthe firſt, to 30 on the ſecond, 
and then againſt 45 onthe firſt, is 5 on the ſe- 
cond : And therefore the fourth number 
ſought for is 5, ſhewing that 270 men will do 
as much work in 5 daycs, a5 45 men can doin 
39 dayes. 

This Rufte 1s proved by multiplying toge- 
ther the firſt and ſecond terms, and allo rhe 
third and fourth: And if the two Products be 
equal, the work is truly wrought, or clſ{c nor. 

By the lines it is thus proved : Ser I on the 
firſt, to 30 on the ſecond, and then againſt 45 
on thefirſt, is 1350 on the ſecond. This done 


vct I on the firſt; to 5 on the ſecond, and then 
again 
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a24inſt 270 on the firſtyis 1650 0n the ſecond; 
here both Products being equal, declareth the 


| work to be truly wrought, 
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PROBLEM VIL 


OfDuplicated Proportion: 


Three numbers being grvenyto find the fourth in a 
Duplicate Proportion, 


] TX Rule chictly concerns the proportion 


of Lines to Superficies, or of Superficies 


I Of the Proportion of Lines to Superfictes, 
Example 1, If the diametcr of a circle be 
I4 inches, and its Content 154 inches; VWhae 


” will the Contenr be of another circle, that is 


28 inches in diameter 2 bs 
Ser 14 on the firſt, to 28 on the ſecondz 


- (they being the terms of one denomination, 


14, Lines)and then againſt 154 on the firſts 
{the content of the circle given) is 3O8$ on the 


ſecond : This 308 ſeek on the firſt, and againſt 
it on the ſecond is 616, which 6161s the con- 


"rent of that other circle of 28 inches diameter: 


Example 2 , Let the diameter of one circle 


be 7 footy and the Area of it 38,5 foor,and let 
'ir be demanded, Whar the ſuperficial Area of 
"another cirrcl2 is whoſe diameter 15 18 foot; 


GC Becauſe 
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Becauſe 7 and 18 be terms of one denomi- 
nation, vz. Lines; Set 7, (the diameter of the | 
the circle, whoſe Content is known) an the | 
firſt, to I8 on the ſecond, being the diameter | 
of the other circle, whole Content is ſought, | 
and then againſt 38, 5 (the Content known) | 
on the firit,is 99 on the ſecond, and rhen ſeck | 
this 99 on the firlt, and againſt itis 254, 5 ' 
tenths on the ſecond, which is the ſuperficial | 
Arca, or Content in feet of that other circle | 
which was demanded, 

Example 3, If a peece of Jand that is 20 
pole ſquare be worth 3o pounds; What is a 
pecce of land of the ſame goodneſſe worth, 
thats 35 pole ſquare > | 

Sct 20 0n the firſt, to ©: 5 on the ſecond, and 
then agatoſt 3o on the firit, is 52,5 on the ſe- | 
cond; and laſtly, againſt 52, 5 onthe firity 1s 
91, 8 on the ſecond : that is 9:1 pounds, and 
Eight tenths of a pound, or 16 thillings. So | 
muchis the worth of that picce of land of 35 | 
pole ſquare, ' 

Example 4. How many acres of land of our. 
Engliſh meaſure of 16,5 foot to the peoplegare 
con:atned in zo Iriſh acres, of 21 foot to the 

vic. bs 

Place 16,5 onthe firſtto 2I on theſecond, | 
and then againſt 3o on the firit, is 38, 2 on the © 
{ccond;and againſt 38, 2 on ihe farſt, 1s 48,6 

on 
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on the ſecond. So many Engliſh acrcs are in 
30 Iriſh acres. 

2 Of the Proportion of Superfictes to Lines, 

If the two terms of like denomination be of 
ſuperficial Contents, and a diameter, or a line 
{ought for, 

Example. Let wo citcles be given, the 
Content of the one being 154, and its diame«- 
ter T4. the Area of theother circle is 616, 


© and its diameter is required, | 


Set the Arca of the circle known, 12, 154 
on the firſt, to its diameter 14. on the ſecond, 


- andthen againſt 616 on the firlt, is 56 on the 


], and 2 


he fe- 
ity 1s 
y and 
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ſecond, The half whereof,v:z.2 8is the dia- 
meter of that other circle, whoſe Content is 
616, which 28 ts feet, or inchesy or any other 


' meaſure, ſuch as the diameter of the other cir- 
. cle was meaſured by. 
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PROBLEM VIIL, : 
Of T riplicate Proportion, 
Three numbers betzg given, to find a fourthy 1114 
Triplicated Proportions 


ewixt Lines and Solids, Example 1.There 


© is a Buller whole diameter is 4 inches, weigh- 


'&th 9 potinds: Whar will another 


tres, 


Bullcr 


C3 weigh 
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weigh, whoſe diameter is 8 inches, and of the 
ſame meral, 

Ser 4on the firſt, ro 8 onthe ſecond, (that 
15 the one diameter to the other :) And then 
againſt 9 on the firſt, (which is the weight of 
the Bullet of 4 inches diametcr) is 18 on the 
ſecond, and againſt 18 on the firſt, is 36 on 
the ſecond ; and thirdly, againſt 36 on the 
firſt, is 72 on the ſecond. This third ſumme 
found , is the fourth proportional number, 
which was required, ſhewing that the weight 
of that other Bullet of 8 inches diameteryis 72 
pounds, 

Example 2, If a Gun of 5 inches diameter, 
require for her due charge 16 pound of pow- 
der ; How much powder will a Gun of 4 in- 
ches diameter in the bore require, for her due 
charge, of the ſame powder 2 

Place 5 on the firſt, to 4 on the ſecond, and ' 
then againſt T 6 on that firit, is 1243 on the ſc- | 
cond ; and next againſt 12, 8 on the firſt, is | 
Io, 24 On the ſecond; and thirdly, againſt that | 
10,24 0n the firſt, is 8, 2 on the ſecond, which | 
third number 8,2 is the anſwer to the queſti- | 
on : ſhewing that 8 pounds, and 2 tenth parts | 
of a pound of powder, is a due charge for a | 
Gun of 4 inches bore, 
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PROBLEM IX. 


A Company of men laying down ſeveral ſums of 
money together into one ſtocks wherewtth they 
grade an get gain; to find out bow much each 
14s part of the gain musit be, axſmerable to 
his part of money laid dowa is ftoth, 


Er five men, whofe names let be repreſent- 
ed by theſe five letters, A,BC,D,E, make 
a ſtock of 300 pounds, of which ſtock A pur 
in 84 pounds, Bput in 72 pounds, C put in 
43 pounds, D put in 54 pounds, and E pur in 
42 pounds, which all rogether makejthe 300 
pounds. Now at the end of a time, haying 
traded therewith, they gained clearly 50 
pounds: And let it bedemanded, what por« 
tion of the gain each man muſt have, according 
'9 his proportion of mony laid down in ſtock. 
The Rule to anſwer this demand is thus: 
As 3oogthe whole ſtock, To 50 pounds the 
waole galng 
So 1s cach mans portion of rhe ſtock, To his 
portion of the gain, 
Therefore, 
Set 3©og the ſtock on the firſt, to Jo the 


! painon the ſecond; and then againſt cach mans 
: particuar portion laid down,being ſought our 
{ onthefirſty is his portion of the gain on the 
; \ 


C 3 ſecond, 
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ſecond, As againſt 84,the portion laid down by 
A onthe firſ}, is 14,his portion of the gain on 
the ſecond; and againſt 72, the portion of B, 
is 12 pounds, his portion of the gain z againſt 
48. the portion of C, is 8 pounds his portion 
of the gain; againſt 54, the portionof D, tis 9z 
his portion of the gain; and againſt 42 pounds 
on the firſt,the portion ofEgts 7 pounds,on the 
ſecond, his portion of the 50 pounds gain, 
Thus much 1s cach mans ſeveral portion of 
the 50 pounds gain; all which ſeveral portions 
of the g:in added together,make up the whole 
gainof 50 pounds, 
Thus upon our lines can we work that rule 
of Arithmetick, called - The Rule of Fellowſhip ; 
* whichis, when diycrſe men adventure a ſtock 
of money rogether, and therewith trade, and 
either gain or loſe acertain fum of money, to 
find each mans portion of the gain or loſle, an- 
{wcrable to his portion of money put into the 
ſtock, 
PROBLEM X, 


Of Intereſt and Annuities, 


To find the Intereſt of any ſum of money, af-| 
ger guy rate by the Loo propounded. 

Hart is the Intereſt of 65 pounds for a. 
- year, after the rate of $ in the 100 # 

| By * 


vn by | 
in on :. 
of B, * 
zalnſt 


YIrtion 


1893 
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By the rule of Proportion, the queſtion is 
thus reſolved : 

As Io, is to 108 z So is 65, tothe fourth 

term, | | 

Set 1 or 100 onthe firſt, ro To8 on the ſe- 
cond, and then againlt 65 on the firſt, is 70, 2 
on the ſecond, which is 70 pounds 4 ſhillings; 
ſo much doth the principal and intereſt ariſe 
unto in a year, thar is to ſay, five pounds and 
four ſhillings : And without ſtirring the In- 
frument againſt any other ſum of Principal 
on the firſt, is thePrincipal andIntereſt thereof 
on the ſecond, As againſt 40 pounds, is 43 
pounds 4 ſhillings ; and againſt 80 pounds, ts 
36 poundsand 8 thillings. From whence ir 


+ appeareth,rhat 3 pounds 4 (hillings ts the Inte- 


reſt of 40 pounds for a year ; and 6 pounds 8 
illings, the Intereſt of 80 pounds for a year, 
In like manner, againſt 27 pounds 14 \hillings 


> Principal, or 27,7 1s 29 pounds 16 thillings, 
' andalictle more, 


Orelfe work thus. . 
Set 1 or 100 back to 8, and then againlt 65 


£ : onthar firſt, ts 5,2 on the ſecond; and againſt 
-: 40 poundson the firſt, is 3, 2 on the ſecond : 
'': So the lnrereſt of the one is 5 pounds 4 ſhil- 
' lings,and of the other 3 pounds 4 ſhillings. 


If the rate of the Intercſt propoſed be 6 in 


- the 100.,then ſer 200 on the firſt,ro 196 onthe 


C4 | ſecond; - 
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ſecond ; and then apainſt 65 pounds on the . 
firit, 15 68 pounds 18 (billings on the ſecond, 
which is the Principall and Intereſt together of 
65 pounds fora ycar, Or, 

Ser 100 on the firſt,to 6 on the ſecond, and 
then againſt 65 on the firſt,is 3,9 onthe ſecond 
this 3,9 is 3 pounds 18 ſhillings, the Intereſt 
_—_ of 65 pounds for a year, and ſo of any 
other, | 


Of Intereſt of money continued from year to year, 


The increaſe or Intereſt of money from 
year to year for many years, is in continual 
proportion to the Principal,as 100 is to its In- 
tereſt; as if 40 pounds wereto be continued 
at Intercſt for many years, at the rate of 6 in 
the 109. 

Ser 100 on the firſt, to 106 on the ſecond, 
and then againſt 49 on the firſt, is 42,4 on the 
ſecond, that 1s 42 pounds 8 thillings, ſo much 
js the farſt years Principal and Intereſt, And 
now, it you look 42,4 0n the firſt, you ſhall | 
have right againſt it 44,9 and more, that is 44 
pounds 18 ſhillings and more, for the Princi- 
pal and Intereit of two years; and againſt,4.4.,9 | 
on the firſt, is 47.6 and better, on the ſecond, | 
that is 47 pounds 12 ſhillings 8 pence, the In- | 
eereſt and Principal of 40 pounds in three | 
years, Again,againlt 47,6 on the firſt,is 50,4 5 | 

an 
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and better, that is 5o pound 9 ſhillings 7 
pence ; So much is the Principal and Intereſt 
rogcrher of 40 pounds at tne end of 4 years, 
2nd ſoforth io as many years asis required, 


Of Annuities, 


When lands are fold at certain years pur- 
chaſe, according to the yearly rent, to find 
what their valuc upon the purchaſe will be 3 
Ser I on the firſt, co rhe number of years pur- 
chaſe on the ſccond ; and then againſt their 
yearly rent onthe firſt,is the value of the pur= 
chaſe on the ſecond. 

Example. Leta houſe and land worth 16 
POUnc's a year, be ſet ro ſaleat 14 years pur- 


_ chaſe, and demand made, how much money . 


it will ariſe unto ar that rate, 

Set 1 on the firſt,to 14zthe number of years 
purchaſe on the ſecond; and then againſt I 6z 
the yearly rent onthe firſt,is 224 on theſecond 
which is 224 pounds : So much mony doth the 
purchaſe ariſe unto, of 16 pounds a year 
bought ar 14 years purchaſe, 

trhe price of the lands be given, and that 
it coſt after 14 years purchaſe, to find what 
yearly rent it was fold at, In this caſe, Set 14 
on the firſt, to I on the ſecond; and then 4- 
gainſt the ſum of money paid 224 pound,is 16g 


' which is I6 pounds : So much is the yearly 


tent ſought, A man 
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A man borrowed 666 pounds 1 3 ſhillings 
and 4 pence for 12 years ,and covenanted that 
he would repay ar the 12 years end 1333 
pounds 6 ſhillings and 8 peace, It is deſired to 
know after what rate of Intereſt by the 100, 
he paid for his money borrowed. 

Set 1333+ on the firſt, ( the ſum of money 
to be paid, ro 666* on the ſecond (the ſumme 
lent) and then againſt 12 on the ſecond ( the 
term of years it was lent) is 5,95, which is 5 

ounds 19 ſhillings : So much by the 100 doth 
he pay for the money lent. 


A Sunz of money being due at a certain time to 
come, to find what it is worth tn preſent money, 
to take 13, 


There 1s 402 pounds 2 ſhillings due at the 
end of 5 years to come, I would know what it 
is worth in ready money, abating Intereſt for 
the money reccived in, before ducy after the 
rate of 8 in the 100, 

Firſt, ſet 108 on the firſtyto 100 on the ſe- 
cond, and then againſt 402, 1 on the firſt, is 
371 on the ſecond, Secondly, againſt 37, 1 
on the firſt, is 34346 on the ſecond, Thirdly, 
againſt 34, 46 on the firſt, is 319 95 on the ſe- 
cond, Fourthly, againſt 31,95 on the firſt, is 
29,71 onthe ſecond, Fifthly, againſt 29,71 


on the firſt, is 373 on the ſecond, So much, 
| namely, 
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namely, 373 pounds may be received in pre- 
ſent money for the 402 pounds and 2 ſhillings 
due 5 years hence; as being the preſent worth 
thereof, 

Here take notice, that as the Principal and 
Intereſt of money forborn for many years, in- 
creaſeth in a proportion dire; So in this 
caſe, where money is paid many years before 
due, it decreaſeth in the like proportion, © 
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CHAP, III: 


The liſe of the double Scale of Numbers tn Super- 
fictal meaſurey as Board, Glaſſe, Land, and 
the like. 


PROBLEM. 1. 


The length and breadth of any ſquare or long ſquare 
Snperfictes being giwento find the Content there- 
of, 

F the length and breadth be given in 10- 

ches, Then, 
As 1 to the breadth inlnches,So isthe 
length in Inches, To the Content in In- 


= 


ches, 
Example, Let a plain Superficies,as a Board 


or Plank be given ro be meaſuredzthe breadth 
is found 3o Inches, and its length 18 3,and the | 
Content required, | | 

Set 1 on the firſt, to 3o on the ſecond, and 
then againſt 183 on the firſt,is 5490,the Con- 
tent ſought in Inches. 

If the Superficies giyen,be a piece of land, 
30 perches broad, and 183 long, the Content 
is 5490 perches, 


Again, leta piece of Wainſcot be 2, 5 foot 
| in 
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in breadreh,and 15,25 foor in length, the Con- 
rent will be found 38,12 foor. For, | 

Ser 1 on the firſt, ro 2,5 on the ſecond, and 
then againſt 15,25 on the firſt, is 38,12 foot, 
the Content ſought, 


PROBLEM II. 


The breadth and length of any Superficies being 
given in oxe kind of meaſure,to find the Con- 
tent 13 another bind of meaſure, 


T Ex the length and breadth be given in In- 
ches,and the Content required 1n feet. 
The Rule ts thus : 

As 144 to the breadth in inches, So 1s the 
length in inches, To the Content in feets 

Example. Let the breadth be 3o inches,and 
the length 183 inches, and the Content ia feet 
required, 

In this caſe, becauſe 144 inches make a foot 
of ſuperficial meaſure, Ser 144 on the farſty 
ro 39 the breadth on the ſecond, and then a» 
gatn(t 183, the length on that firit, is 38 foot 
and a Fraction of a foot, being a lictle more 
than one tenth part of a foot: So many foot 
are in that Board, or what other platform 1t 
be, that is given to be ſo mecſured, 

It the platform were a piece of land 3o per- 
ches broad, and 183 perches long, then the 

 Analogte 
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And'ogie is thus: As 260, ( the perches ma- 
king au acre) to the breadth in perches ; So 
is the length in perches, T9 the Content in 
acres, 

And therefore in this caſe of land meaſure, 
Ser 160 on the firſt, to 30 the breadth on the 
ſecond ; and then againii 183, the length on 
that firit, is 34,31 onthe ſecond : So many a- 
cres of land are contained in that ground. 

If the place, whoſe Content is to be caſt 
up, be a Triangle, a Trapezia, or of any other 
=_ whatſoever, the Analogie in general is 
els ; 
As 144, or 160,&c, 1s to one of the num« 
bers given to be multiplyed together ; So is 
the other of them, to the Content in Feet or 
Acres, &c. 

There is a piece of Wainſcor, that is 3, 5 
foot broad, and 2 foot long: How many 
yards is in it 2 

Seeing that ina yard are contained 9 foot ; 
Therefore, Scr 9 on the firſt, to 3 5 on the 
ſecond; and rhen againſt 21 on the farit, is | 


e —_— 
8,16 0n the ſecond : So many yards is in thar 
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PROBLEM II1. 


The breadth of a Superficies being given 11 one kind 
of meaſare,aud-the length in avother, to find 
the Content in the greater meaſure. 


| Bw the breadthof a Superficies given be 
in inches, and the length in feet, and the 
Content in feet required : 

Here the Analogie is : 

As 12 to the breadth in inches ; So the 
length in feet, to the Content in feet $ 

So that if the breadth be 3o inches, and the 
length 15,25 foot, the Content will be 38,12 
foot : For, 

Ser 12 0n the firſt;to 30 on the ſecond; and 
then againſt 15,25 onthe firſt,is 38,12 on the 
ſecond,being the Content ſought tor : Or elſe, 

Set 12 to 15,25,and then again: 30 onthar 
firſt, is 38,12 on the ſecond, 

By this rule alſo: If the breadrh of a plot 


> of land be given in perches, and the length in 
'; chains(being meaſured by a chain of 4 perches 
long) the Content in Acres is readily had, 


Example, Let a piece of land be 1n breadth 
30 perches,and in length 15,25 chains,meaſu- 
red by a chainof 4 perchesin length, 

In this caſe the Analogie is thus : 

As 4 tFto the breadth in poles, So is the 


length 
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length in chains to the Content in Acres, 
Therefore, ſet 4 to 30,and then againſt 15,25 
qn that firſt ſide whereon the 4 is, you ſhall 
have 1194 on the ſecond ſide : So much is the 
Content in Acres of that piece of land. 
Again,let a picce of land be 36 poles broad, 
and the length 23 chains and an half ; ro find 
the Contenr, 
Ser 4 on the firſt, to 36 onthe ſecond, and 
then, againſt 23,5 on that firſt,is 21,1 and ber» 
ter on the ſecond : the Content fought, 


PROBLEM. IV. 


The length and breadth of a Superficies being given 
zn feet, to find the Content in yards, 


Ake this for a general Rule: As 9 is to 
| & the breadth in feet ; So is the length in 
feet, To the Content in yards. 

Example, Let the breadth of a pane of Wain- 
ſcor be 4 foot, and the length 1 2 foot, and the 
Content in yards be ſought for, 

Here 1s no more to be done, but to fer 9 on | 
the firſt, to 4 on the ſecond ; and then againſt | 
I2 on the firſts is 5,35 on the ſecond: The ' 
Content in yards of that pane,which is almoſt 
5 yards,a quarter and an halt,or rather 5 yards 
and one third part of ay ard. 


PRO- + 
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PROBLEM V. , 
The breadth of any Superfictes being giwen tn in” 
ches or feet to find how anuch in length wil 
make a ſuperfic1al foot. Jt 
-- __- The Rule is thus. 


| A fhebrenith in inches, to 144; Sois I to 


the length in inches, ro make a foot. 
Example, Let the breadth given be 3o in- 
ches, and the length to make a foot at thar 


. + breadth be required. - 


Ser 30 on the firlt,to 144 on the ſecond,and 


| then againlt 1 on the firſt,is 4,8 on the ſecond: 
-- So much in length makes a foot at 3o inches 
| broad, 


Bur if the breadth be given in feet 3 Then, 
As the breadth in feet 1S to I, So is I tothe 


length ro make a foot : Therefore, 


Ser 2,5 on the firſt, to 1 on the ſecond, and 


| then agaip(t I on the firſt fide, is 40n the ſe- 
.: cond, which 4 {ignifieth four tenth parts of a 
-: foot : So much in length makes a foot at that 
* breadth, Om 


B PRO- 
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PROBLEM VI. 


9 he length aud breadth of a plot, of land being 
given in chainsgto finde the Content in Acres, 


H Avicg achain of 4 perches long, divided 
-Sinto 100 links, that is, 25 in the perch ; 
meaſure the length and. breadth of the land' to 
be meaſured in chains ang links ; And then 
caſt up the Content into Acres thus z 
As 10 to. the breadth in chains, 
Sois the lengthin chains, to the Content in 
Acres þ [3 2048 
Example, Let the breadth:;given be 7 chains 
5o links, and the length 45 chains, 95 Jinks, 
and the content in Acres fought: t 
. Set 100n the firſt, to 7,5 on the ſecond;and 
then againſt 45,75 on thefiritzis 34,31 on the 
ſecond, which is the Content in Acves of that 
plot of land. Or, CI T0 | 
Had the breadth been 1 5 chains,2 5 links,and. 
the breadth 22 chains, 5olinks;then ſer 20 or 1. 
on the firſt, ro 15,5 on the -fecond, and then. 
againſt 22950 on the firſt, is 34, 31 onthe ſe-: 
cond, the Content in Acres fought for? which! 
Fraciion 31 above the 34 Acres, contains 1. 
rond 1o perches. So that the Content is 34 
Acres, 1rood and Io polc. 
If the plot of land be of a Triangle form, or 
any 
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any other figure whatſocver, the Analogie is 
this : : 

As 10 is to one of the two numbers of 

chains, that arero be multiplyed together: 

So is the gther of them, to the Content in 

Acres, | 

As if the half perpendicular of a Triangle 
be 3,75 chains, and the Baſe 45,75, theCon- 
tent will be found to be 17,15 Acres, 

For ſer 10 onthe firit,to 3,75 on the ſecond, 
and then agaioſt 45,75 on that firſt, is 17,15, 
the content. 

_ Orelfe, having the whole Baſe, and whole 
perpendicular, fay thus: AS 20 to'the whole 
perpendicular 7, 50 ; So is the whole Baſe. 
45475; To 17,15 the content in Acrcszas bc 
fore: For, | 

Ser 200n the firſt, to 7,50 on the ſecond, 
and then againſt 45,75 on the firſt is 17,15 on 
the ſecond. | | 

Or if the Baſe of a Triangle be 36,83 chains 
and the perpendicular 17, 59 chains, the con- 
tent wif! be found by cicher way of working, 
tobe 32,395 which is 32 acres, rood 22 per- 
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PROBEEM. VII, 


The Content of apiece of land being meaſured 
by one ktnd of perch, to find the Context there- 
of, aftey another kind of perch, 


Heſe kind of proportions are wrought 
by che Rule of Three reverſe, after a du- 
plicared proportion; and the Analogie is thus: 

As the length of the ſecond pearch, 

is rothe length of the firſt perch : 
So the content in acres given, 
to a fourth number :. and ſo is that fourth 
n'mter to a fifth number, which is the 
content ſought, | | 
Suppole a piece of land meaſured by the. 
x6, foot-pole, do contain 34, 3 acres, and it 
be demanded ; How much ic would conrain, - 
if it were meaſured by an 18 footepole:; 

Note that I call the 1I&5foot- perch, rhe firſt 
perch, becauſe by it the land was meaſurcd; | 
and the 18 foot-perch I call the ſecond perch, | 
becauſe according to ir the content. is ſought 
for. Wherefore, 5 

Sct the ſecond perch 18 onthe firſt,to T'6,5 
on the ſccond, (the perch fi-ſt uſed) and then 
again't 34,3, the content in acres given, on the | 
firit, is 31, 45 onthe fecond; and then againſt 
that 31,45 oa that firſt,is 28,8 on the mo 
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So much is the content in acres by the 18 foot” 
pole, which was demanded. 

In like manner, were the content given 5 a- 
cres, 2 roods, 20 pole, or 5,62 - Set 18 on the 
firſt, to 16,5 on the ſecond, and then againſt 
5,62 On the firſt, is 5,15 on the ſecond. And 
laſtly, againſt thar 5,15 onthat firſt, is neer a- 
bour 4,7 on the ſecond: So much is the content 
of that cloſe by the 18 foot pole, 


PROBLEM. VIIT, 


The owe ſide of ay piece of land being gives, t1 
find how much in breadth the other way will 
make an Acre of land, 


Et theſide of a cloſe be 20 pole, and it be 

required; How much 19a breadth will 
make on acre of Jand at that |cngth, 

Serthe breadih given, 20 on the firſt, to 
160 on the {ccond; and then again(t 1 or 10 
on thar firſt, is Sonthe ſecond. So much in 
breadth makes an acre at 20 pole long, 

Or if che {ide meafured be 25, then ſer 25 


? to 160, and againlt I on that firſt,is 6,4 onthe 

> ſecond, the breadth fought for, And-if the 
' length be 32 polegthe breadth to make an acre 
 willlbe5 poic, | 
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PROBLEM, IX, 


A plot of land berug laid down, and caſt wp 6» 
any Scale, to fiad how much it will contain by 
any oiher Scale, either greater or leſſer, 


Cena a plot of land being laid down,and | 
&þ cait up by a Scaleot 10, in the inch, does | 
« 2313an 28, 5 acres; and it is required to know 
bow many acres it will contain, ſhould it be 
cai: up by a Scale of 12 inthe inch, | 

Here becauſe 12, the Scale to be uſedyis | 
Iefler than 10, the Scale formerly uſed: And 
ſo by conſequence, the content of the given 
plot by the Scale of 12, will be more acrcs 
than it is by the Scale of 10 inthe inch. 
Therefore, 

Set the Scale uſed 10 on the firſt, ro the 
Scale to be uſed 12 on the ſecond, and then 'a- 
g4inſt the content known 28,5 on the firſt, is 
34,2 acrcs or neer thereahours on the ſecond : 
So much is the coment by the Scale of 12 in 
the inch. | | 

Buc if the plot had been laid down, and | 
caſt up by a Scalc of 12, and the content re- | 
quired by a Scale of 10 in the inch, which is 
the greater Scale, and therefore the content is | 
the Ie ſficr, Then, — 
 5ct 12 onthe firit, to 10 on the ſecond, 

which | 


which done, right againit the content In acres 
by the Scale of 12 01 the firſt, is the content 
by the Scale of 10 on the ſecond: As if rhe 
content by the Scale of 12 be 34,2 acres,then 
the content by the Scale of 10, will be found 
to be 28,5 acres neer, For, 

Ser I2 on the firſt, to 10 on the ſecondzand 
ehen agaiaſt 34.,2 on the firſt, 1s 28, 5 on the 
ſecond, 


The Deameter of a circle being gtwen,to find the 
Circnmference, 


The Analogie ſtands thus : 

S 11s to the Diameter ; So tis 3, 142 to 

che Circumfcrence, Or, 

As 71022 ; Sois the Diameter to the Cir- 
cumference, It the Diameter be 15 inches, 
whart is the Circumference 2 Set 1 on the farſt, 
to 15 0n the ſecond, and then right againſt 
3, 142 on the firſt, is 47,13 on the ſecond: So 
much is the Circumference of that circle, Or, 

Set 7 on the firſt, to 22 on the ſecond, and 
then againſt 15 on the firſt, 15 47,13 on the fe- 
cond, as before, 
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PROBLEM, X1, 


The Circumfer ence of 8 circle being o1ver,to find 
the Diameter, 


S 22 isto 7 So is the Circumſcrence tothe 

Diameter, Or, 

As 34142 to I, Sois the Circumference to 
the Diameter. So if the Circumference be 47, 
I 3, what is the Diameter > 

Ser 22 on thefirſt, ro7 on the ſecond, arid 
then againſt 47,13 on the firſ, is 15 on theſe- 
cond : So much is the Diameter of that circle. 
Or, 

Set 3,142 tO 1,a0d then againſt 47,13 is 15, 
a5 before. 


P R OBLEM. XII. 


The Diameter of a circle being given, to find the 
ſide of a Square equal tot, 


He Diameter of a circle is 15 inches, what 
is tne {ide of the ſquare equal to it inCon- | 
tcnr 2 | | 
Ser 1 on the firſt, to 15 on the ſecond, and. 
.thcn right againſt rhis number 8862 on the 
firſt, is 13.29 on the ſecond : So much is the | 
fide of a ſquare, that is equal in Content to 
that citcle, | | 
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PROBLEM. XIIL. 


| The Circumference of 4 circle being given, to find 


the ſide of a ſquare, equal in Content to that 
circle. . | 


Er the Circumference of a circle be 47,13z 
and the fide of a ſquare equal to it be re- 
q red, 5; | 

Ser x on the firſt, ro 47,13 onthe ſecond, 
and then alwayes \aga'nſt this number 2897 
on the farit, is 13,29 on the ſecond : Sa many 


| inches is the ſide of a {quare, that is cquall in 
- Content to the circle given, 


PROBLEM, XIV, 


The Diameter of a circle being given, to find the 


{ide of a ſy 1are, that miy ve 1rſcribed within 
,, | 


Ettie Diametrr of a circle he 15 inches, 
and it be required, what the fide of thac 
ſquare will be, that may juſtly be iaſcribed 


Set 1 onthe firſt, ro that 15 o1 the ſecond, 


/ & thenagaini this number 707 x on rhe firit,is 
. neer abour 10,6 on the ſecond:Therefore 10,6 
it to. 


_ - ſcribed wichina circle of 15 inches Diameter, 


taches, is the {ide of a ſquare that may be ins 


£ 
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Or thus it may be found : 
' Dobblethe ſquare of che Semidiameter, the 
Root ſquare of that Product is the fid« of the 
ſquare inſcribed ; bur this is by the By. 


PROBLEM. XV. 


The Crrcumference of a circle being grven, to find 
'* the fide of @ ſquare that may be wſertbed 
within it, © 
I Ec the Circumference given be 47,13zand- 
the ſide of a ſquare that may be inſcribed | 
within it, be required, | 
| Ser 1 on the firſt, to the Circumference 
47,13 on the ſecond; and then againſt this 
veneral number 225 1 on the firſt, is neer abour 
to,s onthe ſecond © So many inches is the fide 
of that ſquare,tha: can be inſcribed within the | 
circle given. - 


PROBLEM XVI. 
The Diameter oy Circumferexce of a circle, either | 


of them being given, to find the ſide off an E- | 
quilater trian;le, to be ſcribed within that | 
circle, ; 
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Icſt, having the Diameter given,which ſup- 

L poſe 14 inches,and it be required, to find 

the {ide of the Equilater Triangle that may be 
inſcribed in that circle, Set © 
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Set x onthe firit,to 14 on the ſecond, (chat 
is9t0 the Diameter given) and chen againii this 
encral number 8,65 on the firſt is 1241 on 


' the ſecond: Therefore conclude, thar 1 2 in- 
| chesandone tenth pare of an inchyis the length 


of the {ide of that Equilater Triangle, which 


may be inſcribed withina circle of 14 Inches 


Diameter, 
Or you may ſet 1 to the general number 


' .865,and then againſt I4 is 12,1, as before. 
Jand | | 
"tbed | 


Having the Circumference given, which let 


| ir be ſuppoſed to be 44,then to find the fide of 


': that Equilater Triangle,the work ts thus, 
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Set 1 on the firſt, ro the Circumference pgli- 


; yen 44 on the ſecond, and then againſt this 
| general number 272,6 onthe firſt, is 12,1 on 
| the ſecond, the {ide of the Equilater Triangle 
- ſoughtor, 


Or,Set 1 to that general number 27 2,6zand 


 thenagainſi 44,1is 1231, and ſoof any other. 


Sv: 


PROBLEM. XVII, 


The Diameter or Circumperente of any circ'e Le- 
ing gruen, to fiud the ſuperficial Content. 


Er the Diameter of a circle propoſed be 


15 Inches, and the ſuperficial Content of 
it demanded. 


. Sct 1 on the firt,to 15 on the ſecond, & then 
| again} 
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then againſt this general number 785 4 on the 
firſt, is 11,83 on the ſecond ; and then again, 
againf that 11,83 on the firſt, is 176,74. on 
the ſecond : This 176,74 is the Content of 
that circle propoſed, | 

Bur if the Circumference of any circle only 
be given, as if it were given 47,13, and the 
Content required, Then, 

Set 1 on the firſt, ro the Circumference o1- 
ven, 47,13 on the ſecond ; and then againſt 
this general number 7958 on the firſt, is necr 

7,8 on the ſecond: And laſtly, againſt this 
35,8 on the firſt, is 196,74 on the ſecond, the 


Content required. 


PROBLEM, XVIII. 


The Diameter, with the ſuperficial Content of any 
errcle giveny to find the Content of any other 
' ezrelethatis twice the Diameter of the firſt. 


Er the Diameter of a circle given be 7 in- | 
ches,and the Content 38,5 inches,and the + 
demand be, to know what another circle is, 
that is double in Diamcrer to the former, 
Set 7 on the firſt, to 14 onthe ſecond, and ' 
then againſt the known Content 38,5 on the - 
firſt, is 77 on the ſecond ; and then again, a- 
_ that 77 found on the firſt, is 154 on the 


econd : So much is the Content of that other 
Circl. 
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| circle, whoſe Diameter is double to the Dia- 
| *merer of-the circle given, that is to ſay,of T4. 


inches Diameter, 


wa Be 
WP da 


PROBLEM. XIX, 


The Content of a circle being known, to find the 
Diameter and Circumference, 


Et the Content of a circle be known to be 

176,74 inches, and it be required to 
know what the Diameter of that circle is, as 
alſo what the Circumference is, 

For the DiametersSet 1 on the firſtzto 13293 
known, 176474 on the firſt, is 225 on the ſt- 
cond; the ſquare root of this 225is15 : So 
many inches ts the Diameter of thar circle, + 

For the Circumference, Set 1 on the firſt, 
to this general number 12,57,and then apainſt 


176574 0n the firſtzis neer 222 1, whereof rhe 


ſquare root Is 47,13: So many inches is the 
Circumference of that circle. 

The Root ſquare of the Content of any cir- 
cle, is the {ide of a ſquare cqual to it, 


1 ep | CHAP. 
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CHAP. 1v: 


The tſe of the double Scales in ſolid meaſure, ſuch 
as Timber, Stor? ec. | 


PROBLEM. I: 


The ſide of a ſquare ſolid being given in inches, or 
feet, to find how much 1n length will mate 4 | 
foot ſol:d i# 1nthes of feet. 


qA Uppoſe the fide of a ſquare log be 25.45 | 
Sg inches, and demand is made, How many | 
in length will make a foot, | 

Ser the breadth giveng 25,45 on the 
ficſt, to this general number 41,57 on the ſe- 
cond ; and then-againſt 1 on the firſt, is 1,63 | 
on the ſecond, and againſt this 1,63 found on 
-the firſt, 1s 2467 On the ſecond : So much in } 
length makes a foor of Timber, wiz. 2 inches | 
and 67 parts of 100, 
If the breadth bc given in parts of a feot (the | 
foot being divided into 100 or. 1000 equall þ 
parts) to find whar parts of a foot in leogth | 
will make a foor of Timber, As if che breadth 
of a piece of Timber be 2 foot and 120 parts | 
of 1002 of a foot ; then to and how mnch in | 
length will make a foot ſolid, Z 
Set | 


GEOMETRY. 5s 

Set 2,120 on the firſt, to t on the ſecond, 
and then againſt x on the firſt, is q72 on the 
ſecond ; and laſtly, againſt that 471 on rhe 
firſt,is 222 : So many parts of a faor (it being 


divided into 1000) do make a foot of Timber 
at that breadth, | 


PROBLEM, II. 


The breadth and depth of an unequal ſquare ſolid 
being gtuen is parts of a foot, or in inches, to 
* find how much in length will nake a foot, 


| Er the breadth of a piece of Timber be 
2,5 footzand the depth 1,8 foot. Here firſt, 


| by Multiplication find ont che Content of the 
| . Baſe or end, : which you-ſhall. find to be 445, 


which being had, get rhe length of a foot ſolid 
ans 3 -- io; - "erpor 7 " p1 

Set the Content of the head found, 4,5 on 
the firſt,to 1 on the ſecond z and then againſt x 
on the firſt, is 222 on the ſecond : So many 
parts of a foot divided into 1000, do make a 
foor of Timber, 

But if the breadth be given 3o inches, and 
the depth £196, thcn the Content of the Baſe 
will be 648, and the work thus wrought. 

Set 648 on the firſt, to 1728 on the ſecond}; 
and then againſt 1 on the firſt, is 11,29 0n tne 
ſceond ; and laſtly, look rhis 11,27 m_ 
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; Firſt, and righr againſt it on the ſecond, is 2,67 
--tnches, the lengeh of a foot of Timber in that 
Tog,whoſe breadth is 30 inches, & depth 21,6, 
-- +: _.Oryou-may work thus: 
< Set 12 on the firſt, to{21,6 on the ſecond, 
and then againſt 3o on the firit,is 54 on the ſe- 
cond ; This done, ſet the new found number 
54 on the firft,to 144 on theſecond ; and then 
: againſt 1 on the firſt,is 2,67 on the ſecond,rhe 
 lerigth to make a foot, as before. 

* Such an unequal ſquared piece of timbergas 
is here mentioned, may be reduced into a per- 
fe fquarey and wrought as in the firſt Pro- 

- blem, Ad fo the perfect ſquare of this une- 


qual ſquared log, whoſe breadth is 30 inches) | 
and depth 216; will be found to be 2, 120 | 


['foot- Or 25,40 inches,and now you may pro- 


ceed herewith, as in the firſt Problem you do | 


- with ſquare Timber. pun 


PROBLEM. IIL 


The breadth of a ſquare ſolid, or the fpde of a 
ſquare equal to the Baſe of any an:qual ſquare 
ſolid, and the length of the ſame ſolid being 


giver 18 inches or feet, to find the Content in | 


: feet, 


* +» 


FH [rſt,ſuppoſe the breadth and length be gi- | 


ven 10 anches, as let the breadrh be 2 5 in- | 
ches, |. 
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pro- | on he firſt, is 32,35 on the ſecond: And laſtly, 
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ches, and 45 parts of an inch, and the length 
183 inches, and the Content demanded, 

Set this general number 41,57 on the firſt, 
to the {ide of the ſquare given 25, 45 on the 
ſecond, and then againſt the length in inches 
393 onthe firſt,is 112 on the ſecond : And a- 
521g againſt that 112 on the firſt, is 68,62 on 
the ſecond + Therefore the Content of the 
picceof Timber propoled is 63 foot, and 62 
parts of a foot into 100 divided, bY 

Bur if the breadth be given in feet,and parts 


 ofafoot ; As let the breadth of the ſolid be 2 


foor, and 12 parts of a foor,ſuch as the whole 
joot is divided into 100,and the length x5 foot 
and 25 parts. Then, 

Ser I onthe firft,to 2,12 onthe ſecond,that 


acainit that 32,35 on the firſt, is 68,62 on the 
ſecond: So much is the Content in feet of that 


| folid, 
of a | | redzit is as good a way as anyzto reduce it to 2 
: perte& ſquare,and then compute the Content 
 achere before,and this reduction is eahly made 
- formultiply the breadth by the thicknefle, and 
: che Product is the Content of the'Baſe,where- 
S gt- £7 
5; 1n- | 
ches, L ben 


If an unequal ſquared ſolid be to be meaſu- 


of the ſquare rootis the ſide of a perfect equa! 
{quare, ro a g1ven, 20 
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PROBLEM, IV. 


The ſide of a ſquared ſolid given ininches,and the 
length in feet, ro finde the Content in feet, 


Er the ſide of a perfe& ſquare ſolid be 25 

inches,and 45 parts of an inch, ſuch as the 
whole inch is divided into 100; and the length 
I5 foor, and 25 parts of a foct, Such as the 
whole foot is divided into 100, and the Con- 
tent in feet required, 

Ser alwayes I 2 on the firſtyzto the breadth in 
inches 254 45 on the ſecond; and then againſt | 
15,25 the length in feer,is 32, 35 on the ſe-F 
cond : This 329 35 found on the firſt, and þ 
right againſt it on the ſecond is 68, 62: Sof 
many foot of Timber, and parts of a foot, are Þ 
in thar log. ] 

{If an enequal ſquare ſolid be to be meaſured, | 
reduce the Baſe of that unequal ſquare ſolid | 
into a perfe& ſquare,and then find the Contem | 
as here is taught, 


PROBLEM. V, ; 
The length, breadth and depth of a ſquare ſolid : 
being given in inches,to find thetoment in feet, i 

Y the breadth and depth, ger the Content 4 


of the Baſe; as let the length ofa piece off 
Timber F 
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Timber be 183 inches, the bteadth 20 inches, 
and the depth 13 inches, and the Content in 
feet defired : Here 20 and 13 multiplied toge- 
thermake 260 for the Content of the Baſes 

_ Now,Ser 1728 on the firft, ro 2 60g the 
Content of the Baſe on the ſecond ; and then 
againſt x 38, the length on the firſt, 'is 27, 5 
neer on the ſecond: VVherefore you may 
conclude,thar in the piece of Timber propoſed 
is contained 27 foot and an half, with a little 
moregwhich is inconſiderable, 

Or elſe you may work it thus: 

Ser 12 on thefirſt, to 13 the depth on the 
ſecond, and then againſt 20 the breadth on the 
firſt, is a fourth number, 7z. 21,70 on theſe- 


| cond. This done) Ser 1 44 ou the firſt, to this 
/ fourth number new found 21, 70 on the ſe- 
© cond; and then againſt 183, the ſength- of the 

piece on the firſt, is 27, 5 on the ſecond : So 


that the Content of that piece of Timberyis 27 


| foot and an half, as before. 


Or you might have ſer 12 onthe firſt,to 20 


onthe ſecond, and then againlt x 3 on the firſt, 
you Chould bave had 21,70 on the ſecond, for 
the fourth number, as afore 3 to which ſer T44 
| onthe firſty and then againſt 153 is 27 foot 
' and an half, 
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PROBLEM. VI, 


The Baſe of any ſquare ſolid betyg given tn 1n- 
ches, ad the length in feet to find the Content 
1n feet, 


T Er the Baſeof a piece of Timber contain 
L260 inches, and the length I 5 foot and & 
_— and the content thereof in feet defi- 
Icae 

Set 144 on the firſt, to the Content of the 
Baſe 260 0n the ſecond zand then againſt x5,25 
on the firſt, ts 27,5 on the ſecond. Sothen 27 
foot and an balf is the Content deſired, 

If both the length and content of the Baſe 
be given in feer; then Set 1 on the firſt, to the 
Content of the Baſe in feer on the ſecond,and 
then againſt the length in feer on che firſt, 
is the Content in feer on the ſecond: As it the 


length of a piece of Timber be 15 foot and a 


quarter, and the Content of the Baſe 4 fooc 
and an half. 

Ser I on the firſt, to 4 and an half on the ſe- 
cond, and then againſt 15 and a quarter on the 
firſty is 62,68 on the ſecond ; that is 68 foot 
and an half, and almoſt half a quarter : So 
much is the Content of that picce, 
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PROBLEM. VIT: 


The Diameter of a Cylender grven in mches oy 
feet, to find the length of a foot, according to 
that Diameter. | 


ES the Diameter of a Cylender, or round 
piece of Timber or Stone be I5 inches,and 
it be demanded, How much in Iength makes a 
foot ſoltd 2 

Ser the Diameter 1 5 on the firſt, to this ge- 
neral number 46,90 og.the ſecond, and then 
againſt 1 on the firſt, is 3,13 on the ſecond ; 
and then againſt that 313 found on thefirſt,is 
9,78, onthe ſecond : So much in length makes 
a foot of Timber,that is g inches, and 78 parts 
of 100, of an inch, 

Buc if the Diameter be taken in feet, and 
parrs of feer, then ſet the Diameter 1,25 on 
the firſt, to this general number 1128 on the 
ſecond, and then againſt 1 on the firſt,is g027 
on the ſecond, and againſt this 9027 found on 
the firſt, you have 8,15 onthe ſecond,that is 8 
parts of a toory {uch as the whole foot is divi- 


- ded into 10 parts, and 15 parts of 190 of one 
\ tenth over : So much in lcngth makes a foor. 
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PROBLEM. VIII} 


T he Carcumference of a Cylinder given 1# txche; 
or tenth parts of feet, to find the length te 
make a ſolid foot, | 


Er the circumference of a round Jog be 47 

inches, and 13 hundred parts of an inch 
and the length to rake a foor, deiired, | 

Ser the circumference 47,1 3 on the firſt,to 
147,36 onthe ſecond, and then againſt 1 on 
the firſt,ts 31,2 on the ſecond;and againſt char 
31,2 onthe firſt, is 9, 78 on the ſecond : So 
many inches and parts in length make a foot 
ſolid. | | | 
Bur if the circumference be given in feet 
and parts of feet, as let the forc-mentioned 
Cylinder be meaſured by feet, and parts of 
feet, and be found to contain 3 foot and 93 
parts ofa foot. Then, 

Set the circumference 3,93 on the firſt, to 
this number 3545 on the ſecond, and then a- 
gainſt 1 onthe farſt, is 903 on the ſecond; and 
then againlt 903 found onthe firſt, is neer 8,15 
on the ſccond : So much is the length in foot 
mcaſure to make a foor | 
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PROBLEM. I% 


The Diameter aud length of a Cylinder grven in 
znches or feet, to find the Content in inches, of 


tenth parts of feet. | 


Er the Diameter of a Cylinder be 195 in- 
ches, and the length 105 inches, and the 
Content in inches ſought for. 

Ser this number 1128 on thefirſt, to 15 on 
the ſecond, the Diameter known ; and then 
againſt the length 105 onthe firſt, is 1396 on 
the ſecond; and again,againſt this 1396 onthe 
firſt, is 1855 3,5 on the ſecond : The whole 
Content in inches, which divided by 1728,gi- 
veth 10 foot,and almoſt three quarters; 

Bur if the Diameter and length be taken by 
foot-meaſure,as let the Diameter be 1325 foor 
and the length 8,75 toor. Then, 

Ser the number 1128 on the firſt, to r, 25 
(the Diameter in foot meaſure) on the ſe- 
cond; and then againſt 8,75, the length on the 
firſt, is 9,69 on the ſecond. And laſtly,againſt 
9, 69 on the firſt, is 10, 737 foot, or 10 foor, 
and almoſt three quarters: theContene ſoughr 
for, as beforcy 
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PROBLEM. X. 


The Diameter azd length of a Cylinder gizen tn 
znches, to fipd the Content tn feet, 


F Er the Diameter of a circle be 15 Inches, 
Land the length 105 inches,and theContent 
In feet deſired, 

Set this number 4.690 on the firſt, to 15 the 
Diameter on the ſecond,and then againſt 105, 
th: length on the'firſt, is 33,58 on the ſecond; 
and again, againſt this 33,58 on the firſt, is 
109737 on the ſecond : So then 10 foot, and 
almoſt three quarters, is contained in thatCy- 
lender, 

: PROBLEM, X1, | 
: The Diameter of aCylinder given inches, and the 
length in feet, to find the content tn feet. 


{_Er a Cylinder be given to be meaſured, 
whoſeDiameter is 1 5 inches,and the length 
8 foot,and 75 parts of 100 of a foot,and let ir 


be required by theſe meaſures only to give 


the Content in feer, : 
Ser this gencral number 1354 on the firſt,to 
15 the Diameter on the ſecond; and then a- 
J2inſt $,75the jength in feet on the farſtzis 96g 
on the tecond : And ialtly, againſtthis 969 - 
the 
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the firſt, is 10, 74 on the ſecond : So much 
doth that Cylinder contain iz, 10 foot and 
almoſt three quarters. = 


P/R OBLEM. XII. 


The cercumferente and length of a Cyl:nder givek 
72 7nches, to find the Content 11 1aches, 


| Bow a Cylinder be given to be meaſured, 
whoſe length is 105 inches, & its circum- 
ference 47,13 tnches,& let it be required only 
by theſe meaſures, to give the Content in in- 
ches, which to do 3 

Set this general number 35 45 on the farſt,to 
47,13 on the ſecond (thar is the circumfe- 
rence) and then againſt 105,the length on the 
firft, is 1396 on the ſecond. Now again, as 
gainſt this I 396 on the firſt,is 18555: So mar 
ny inches are contained in that Cylinder, 


PROBLEM, XIII. 


The Circumference and length of a Cylinder orwen 
78 inches, to find the content in feet 


Ec the fore-mentioncd Cylinder be propo- 
led z whoſe length is 105 inches, and the 
circumference 47,13 inches, and the content 
in feetrequircd by this meaſure only, In this 
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Set this general number 14736 on the firſt, 


to 47,13 on the ſecond, and then againſt 105, 


the length in inches, is 35,58 on the ſecond, 


and againſt this 3358 on the firſt, is 10,71 on 


the ſecond, which is 10 feet and 74 parts of 
I OO of a foot. | = 
But if the circumference and length be given 
it foot meaſure, as if the circumference be 
3,927 foot, and the length 8,75 foot, and the 
Content in feet required, Then, 
Set this general number 3545 on the firſt, 
to 3,927 the circumference on the ſecond,and 


then againſt 8,75 the lengrh on the firlt,is 969 | 


on the ſecond; and again,againſt that 96g on 


the firſt, is 10,74 on the ſecond : So much is 


the Content in feer required, 


PROBLEM. XIV, 


The Circunference of a Cylinder taken in inches, | 
and the length in feet, to find the Content in | 


feet. 


N the Cylinder afore propoſed, having the E 


circumference in inches 47,13, and the 
length in feer 8,75. Irhereby to find the con- 
tent in feer, do work thus : 
— Ser this general number 4254 on the firſt, to 


the circumference in inches 47,13 on the ſe- bl 


cond, and then againſt 8,75 the length in feet 
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onthe firſt, is 969 on the ſecond; and laſtly, 
againſt this 969 on the firſt, is 10, 74 on the 
{ſeconds So much is the content in feet. 


PROBLEM, XV. 


The Diameters of any weſſel at the head, and at 
the eung, with the length in inches had,to find 
the content thereof, firſt 1n inches aud then tt; 
gallons, either of Wizeor Beer, 


JLEr the length of a veſle] be 40 inches, the 
" Diameter at the head 18 inches, and the 
Diameter at the bung 32 inches, and the con- 
rent of the veſſel in inches and gallons isfought 
for- Which to find, 

You muſt firſt get two third parts of the 
Content of a circle an{werable to the Diame- 
ter at the bung;and one third part of theCon- 
tent of a circle an{werable to the Diameter at 
the head, and add them two numbers together, 
and their total mulciply þy the length of the 
v<ſlel,and theProdud is theContent in inches. 

Now to get the two third parts of the cir- 
cle at the bung ; Set 1 onthe firſt, tothis ge- 
neral number 5236 on the ſecond, and then 
againſt 10 24 rhe ſquare of 32, the Diameter 
atthe burg is 536, 166, which is two third 
parts of the content of that circle at the bung, 

For the one third part of the circle " = 

| teas 
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head ; Sct x on the firſt, to this general num- 
ber 2618 on the ſecond, and then againſt 324, 
che ſquare of 18 the diameter at the head on 
the firſt, is $4,823 on the ſecond, which is one 
third part of che content of the circle at the 
head. 

Theſe two numbers 536, 166 and 84, 82 3 
added together,make 602,989, This 620,989 
multiply by zo, andit giveth 24839, 56 : So 
many inches are contained in it, 

And now to know how many Vine-gallons 
are in this veſſel, divide the content in inches 
24839,56 by 231,which is the number of 1n- 
ches contained in a Vine-gallon, and the quo- 
tient is 1075 3:So many Wine-gallons arg in 
that veſlel. 

Toknow how many Ale or Beer-gallons are 
in it, divide 24839456 the content 1n inches, 
by 272,25, which is the number of inches in 
a Beer-gallon, the quotient is the content of the 
veſſel in Beer-gallons, How to multiply and 
divide is ſhewed before, and therefore 1 necd 
not ſhew it here again, 
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CHAP. V, 


| The Uſe of the double ſcales 


of Numbers in Spherical 
Bodies, ſach as __ 


Bullets, KC, 


PROBLEM. I. 


| The Diameter of any Spherical Body bein knowny 


to find the circumference, 


Br: the Diameter of a Bullet be 9 in- 


ches, and the circumference ſought 
tor, 
Set 7 on the firſt, to 22 on the ſecond, and 


| then againlt g on the firſt, 1$28,28 on the ſe- 
cond : So many inches is the circumference of 
| abullerof 9 inches diameter, 


' PROBLEM. 11. 
 Thecircumference of azy Spherical Body being 
kzrowp, to find the Diameter, 


Et the circumference of a Bulfer be 28, 28 
inches, and the diameter fought for. 
Set 22 on the firſt, to 7 on the ſecond, and 


7 then againſt 28,28 on the firit, is g on the ſe- 


cond 
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cond, that is, 9 inches in the diatneter of thar 
Bullet, whoſe circumference is 28 inches,and 
28 hundred parts of an inch, 


PROBLEM, III, 


i The Diameter and circumference of any ſpherical 
Body being kiowiny to find the ſuperficial Cone 
tents 


Et the diameter of a Globe be 9 inches, 
and the circumference 28,28 inches, and 
it is demanded, How many ſquare inches, the 
Superficics of that Globc doth contain? Then, 
Set I on the firit, to 9 the diameter on the 
ſecond, and then againſt 28428 on the firſt, is 
very near 254,5 on the ſecond : Sothen 254.5 
inches and an half, are contained inthe Super- 
ficies of that Globe, h 
Or elſe by kzowing onely the diameter, | 
work thus; Set 1 on the firſt rothis number þ 
3,2416 0n the ſccond 5 and rhen againſt 8 ry, 
the ſquare of the diameter on the firſt,is 254,5 
on the ſecond, as before ; here you ſee arc 
two wayes of working, and both agreeing : 
So thar one proveth the other, 
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PROBLEM. IV. 


| The Axts or Diameter of & Globe berng knowp, to 


find the ſolid Content, 


| TE the diameter of a Globe be 9 inches, what 


is the ſolid coatent in ſquare cubick inches? 
For reſolving this and the like queſtions, 
the Rule is this ; As the diameter 1s to the 
Cube of it ſelf, So is 11 tothe ſolid Content, 


' The Cube of g the Diameter known is 739, 


which Cube, if you know it not, is thus 
found, | 
Ser I on the firſt, to 9 on the ſecond, and 
then againſt 9 on the firſt,is 81 the ſquare of 9, 
on the ſecond: and laſtly, againſt this 81 on 
the firſt, is 729 on the ſecond, which is the 


b Cube of 9, the Cube being had. 


Sertg on theifirſt, to729 on the ſecond,and 
then againſt 1 1 on the firſt, is 891 on the ſe- 


' cond: Therefore 891 cubick inches are con- 


tained in the ſolid body of that Globe, Or, 
Ser x on the firſt, to 9g on the ſecond, and 


; then againſt 11 on the firſt:is 99 onthe ſecond, 
; and next againſt this 99 onthe fiſt, is $91 on 


the ſecond, as before. 

If the Diameter be 21 inches, then ſer 21 
on the firſt, to 9261, its Cube on the ſecond ; 
and then againſt 1 i on the firſt, is 485 1 03 the 

| ſecond: 
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ſecond : So many cubick inches are in a Globe 


of 11 inches diameter, Or, 
Set x to 21, and then againſt 11 1s 235,and 


againſt that 235 is 4851, as before, 


PROBLEM. V, 


The diameter of a Bullet be grpen, with the 
weight ; to find the werght of another Bullet of 
the ſame metal, but of another Diameter et- 


ther greater or leſſer, 


Et there be propounded an Iton Bulle of 

6 inches diamcier, weighing 30 pound, 
and ler the queſtion be pur, VV hat another Bul- 
ler of the ſame merall will weigh, that is of 7 
inches diameter. 2 

Set 6 on the firſt, to 7 on the ſecond, and 
then againſt 3o,the weight onthe firſt,is 35 01 
the ſecond; Secondly, againſt 35 on the firſt, 
is 40,8 on the ſecond ; Thirdly, againſt 40, 8 
on the firſt, is 47,7 on the ſecond : So then 
the concluſion is, that 47 pounds, and 7 tenth 
parts of a pound, is the weight of that other 
- ron of 7 inches diameter which was fought 
or: 
If a Buller of 6 inches diameter, weigh 32 
pounds, what will a Bullet of the fame mctal 
weigh, that is of 3 inches diameter 2 


Ser 6 onthe ficſt, to 3 on the ſecond, and 
. they 


obe | 
\ the ſecond; Secondly, againſt 16 on the firſt,is 


and : 
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then againſt 32,the weight on the firſtyis 160n 


8 on the ſecondz-and laſtly, againſt $ on the 
firſty is 4 on the ſecond: So then 4 paunds is 


| the weight of thatBuller of 3 inches diameter, 


PROBLEM. VI, 


Having the ſide of a cubick body of Silver with 
the worth thereof, to find the worth of another 
cubic body of ſilvery whoſe ſide 15 greater or 
leſſer than that of the body grves. 


J* aCube body of filver being 4 inches ſquare 


be worth 12 pounds, Vhar will another 


| Cube body of the ſame metal be worth thatis 
| 5 inches ſquare 2 


Ser 4 (the ſide of the body whoſe worth is | 


| known) on the firſtzto 5 (the fide of that body 


whoſe worth is ſought) on the ſecond ; and 


- then againſt 12, the worth known on the firſts 
| is t5 on the ſecond; next againſt 15 on the 
| firſt,is 18,57 on theſecond;andthirdly,againft 
18,57 onthe firit,is 23,4 on the ſecond, which 
 i$23 pounds and four tenths of a pound, that 
\ tis 8 Chillings: So then the worth of that cu» 
 bick body of ſilver of 5 inches ſquare is 23 
- pounds and 8 ſhillings, 


F PRO: 
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PROBLEM, VII, 


Having the wetght of a Bullet of oye bind of me- 
tal, to find the weight of a Bullet of anather 
kind of metal, betng equal in magnitude, 


BET I proceed to reſolve thisProblem,l 
LJ will ſhew the proportions berween ſome 
ſeveral merals uſed for rhis purpoſe,as of Braſs, 
Iron, Lead and Stone; according to the beſt 
approved Authors, as followeth. 

The proportion between Lead and Iron is 
as 2 to.39So that theLeadenBullet of 3 pounds 
weight, is cqual ig diameter with an Iron Bul- 
ler.of 2 pounds weight, 


The proportion between Iron and Stone is Þ 
as 3.to 8 : Therefore a Stone of 3 pounds | 


weight iscqual in bigneſſe to a picce of Iron 


of 8. pounds weight, and a:Stone body of zo Þ 
ounds weight, is equal in magnitade to an 
ron body of 80 pounds weight, of the ſame | 


form- 


weight, and a Stone Bullct of one pound 
weight, are equal in diamcter ; and a Leaden 
Buller of 40 pounds weight, and a Stone Bul- 


Jet of 10 pounds weight, axe equal in diame: | 


The þ 


Fer or magnitude, 


The proportion between Lead and Stone is | 
as 4 to 1: So that a Bullet of Lead of 4 pounds 


FEE MIN n 900 
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The proportion between Iron and Braſſe, is 


' a5 16 tO 18;and the proportion betweenLead 
| and Brafle, is as 24 to 19. 


Remember thar ſome Stone is heavier than 
other, and ſo likewiſe of metals, the finer they 


 arezthe heavier they be,being of the ſame mag- 
| nitude ; but we ſpeak of the ordinary ſort it 


| uſe. And now for reſolving the Problem, 


Having the weight of a Buller of Lead, to 


| find the ny 4 of a Bullet of Marble of the 


| {ame bigneſle, . 


If a Buller of Lead weigh 106 pounds;what 


| will a Bullet of Marble weigh > 


By the former Rule it is found;that 4 Bullet 


| of Lead to the like Bullet of Marble, beareth 
* ſuch proportion as 4 doth to 1; Therefore, 
Ser 4onthe firſt, to x on the ſecond, .and 
| then againſt 106 on the firft,is 26, 5 on the ſe= 
| cond :; So much is the weight of a Stone Bul- 
let, thar 1s equal in bigneſle ro thatLeaden one 
/ of 106 pounds welght, 

| * Onthe contrary, having the weight of 2 
| Stone Buller, ro find the weight of a Leaden 
{ Buller, of the fame magnitude, 


Set I on the firſt, ro 4 on. the ſecond; and 


- »- 


' then againſt 2 6, 5, the weight of the Stone 
| Bullet on the firſt, is 206 on the ſecond, the 
*F weight of the Iron Buller, 


There is a Buller of Iron weigheth 52 
| Fa pounds; 
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pounds, What will a Bullet of Lead weigh 
that is equal to it in bigneſle ? 


Set 2 on the firſt, to 3 on the ſecond, and 
then againſt 72,the weight known on the firſt, 


1s Io8,the weight fought for on the fecond, 


Bur if the weight of the Leaden Bullet be gi-ſ 
ven 108, then to getthe weight of the Iron 
Buller, Set 3 on the firſt, ro 2 on the ſecond, Þ 


and then againſt 108 on the firſt, is 27 on the 


ſecond : So much is the weight of the Iron 
Bullet, What is ſaid of a Buller, is to be un 


derſtood alfoof all round bodies, 


GEOMETRY, - 


CHAP. VI. 
The iſe of the double Scales in the Meaſuration 


4.4 of” Concave Cylinders, ſuch «s great Ord« 
z& 
Uh PROBLEM, I, 


TheDiameter and weight of any oneCylinder, oy 
Piece of great Orduance being known, to ſind 
tht weight of any other Piece of” the ſame mes 
zal and ſhape, either greater or leſſer, its Dia« 
muter being onely known. | 


© F a Braſſe Saker, whoſe Diameter is 11,5 
" I inches, do weigh 1900 pounds,what will 

another Piece weigh, whoſe Diameter ts 

8,75 inches 2 For anſwer : 

Set 11,5 on thefirſt, to 8,75 on the ſecond, 
"and then againſt 1900 on the firſt, 1s 1449 on 
the ſecond ; Secondly, againſt that 1449 on 
 thefirſiy is 1100 on the ſecond ; Thicdly, a- 
' eainſt rhe 1 100 on the firſt, is 837 on the ſe- 
' cond; So much is the weight of thar other 
Piece of Ordnance & f $375 inches Diameter 
It being af the ſame metal and ſhape as the 


- other, 
p. F 3 It 


4 
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If a Picceof Ordnance of 4 inches Diame.ſ 
ter weigh 1600 pounds, VVhat will anothe: 
Piece weigh thatis 6 inches Diameter, being 
of the ſame meral and ſhape ? | 

| Set 4on the firſt, to 6 on the ſecond, and 
then againſt 1600,the weight known, is 2400 
on the ſecond; Next againſt 2400 onthe firh 
is 3600 on the ſecond; And laſtly, again 
3600 on the firſt, is 5400 on the ſecond. The 
weight ſought for of that other Piece of 6 in 
ches Diameter, 


PROBLEM, II, | 

' Hawing the Diameter aud weight of any Pi 
of great Ordnauces of one ; to find, the weigh 

of azzother Piece of Ordnazuce of auother A | 

tM, that retaineth the ſame ſhapes : 


" A Piece of Ordnance being of another for 
+ of metal, there will be required a doubli 
work to find out irs weight ; As let therebei} 
Braſle Piece of Ordnance given, of 11,5 uÞF 
ches Diameter, weighing 1900 pounds z an 
Jer the queſtion be, ro find the weight of a 
Iron Piece of Ordnance of the ſame ſhape 
15 8,75 inches Diameter, | 

In this and the like caſes, you muſt in th 
firſt place, by the former Problem, find tif 


eight of that Piece of 8,75 inches DiamaerÞ 
| Pl) 
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as if it were a Braſle Picce, and having found 


that the weight of it, tfad ir been Braſſe,would 
have been 837 pounds : You mult mext ſeck 


. the proportional numbers of the two metals, 


which by the ſeventh Problem of the laſt 
Chapter, you found was 16 and 18: Such is 
the proportion between Braſle and Iron, Brafle 
being the heavier metal, Therefore, 

Set 18 on the farſh, ro 16 on the ſecond, and 
ehen againſt 837 on the firit, (the weight the 


Piece would have been of, had it been- Brafſe) 


is 744 on the ſecond, the weight of thar Piece 
it beg Iron, 


% 
% 


PROBLEM, III. 


To find the ſuperficial Content of the contave Su- 
perficies of any Piece of ordiance, and alſo 
the ſolid Content of the Concawity thereof, 


Oo ppatoc Circumferenceof the Conca- 
F vity be T2 inches, and the length of ic 12 
foor, or 144 inches, & the queſtion pur, VVhat 
is che ſuperficial Content of the concave Facey 
and whar the ſolid Content of the concave 
Bore, For the concave Superficies, 

Ser 1 on the firſt, ro 22, theCircumference 
of the Concaviry on the ſecond, and then a- 
gainlt 1 44, the Jengthin inches on the firſt, is 


316$ on the ſecond: So many ſquare inches 
| & Eh | are 
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are in theSuperficies of the concave face of the 
ſame Piece, which in feet makes 12. 
For the ſolid Content. 

Firſt get the Semidiameter, which in this 
examples 3,5 inches ; and alſo the Setnicir- 
cumference,which here is I 1:Theſe being had, 

Ser I on the firſt, to 3,5 the Semidiameter 
on the ſecond, and then againſt 1 1, the Semi- 
circumference on the firſt, is 38,5 On the ſe- 
cond : So many ſquare inches are contained 
in the Baſe or Plaine of the Concavity of the 
mouth, This Baſe had : 

Ser I on thefirlt, tro 38,5 the Content of 
ghe Baſe on the ſecond; and then againſt 144; 


the length in inches, is'5544 on the ſecond; 
So many cubick inches are in the ſalid Con- 
tent of the Concavity of that Cylinder, which 
is 3 footand 360 patts of 1728 of a foot, 


PROBLEM, IV, 


To know how much of every kind of metal 15 con- 
tained in any Brafſe Piece of Ordpance. | 


| Frm to be an uſualthing withGun-foun- 
ders, that for every 100 pounds ofCopper, 
go put in 10 pounds of Latten, & 8 pounds of 
pure Tin, Now ſuppoſing this mixture to be 
rruegletir be demanded, How much of every 
| fort of theſe merals is in aGun of 5600 pounds 


weight 2 For 
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ho For anſwer to this and the like queſtions s 
Firlt, joyn all the ſeveral mixtures rogether, 
that is,109,10, KR 8, and this muſt þe the fir 

iis | pumber in the Rule of proportion ; the weight 

r- | of the Piece the ſecond number, which here is 

d, | 5500; and the third number is each ſeverall 

er # ſorr of metal in the mixture, which here be 


i- | 100,10, & 8. wherefore by our double lines, 
e- | this Quere is very calily reſolved, For, 
d Set 118, the total of the common mixture 


ne | onthe firſt, to 5600, the weight of the Piece 

| on the ſecond, and then againſt 100 on the 
of | firſt,is 4745,7 on the ſecondzagainſt 10 on the 
4; | firlty 1s 47436 on the ſecond, being one place 
|, | leſs than the former, becauſe 10 is one place 
1- | lefſe than 100;fo much Latren is in that Piece : 
h þ andagpainſt 8 on the firſty is 399, 7 on the ſe» 
- condzlo much Tin is in the Gun. 

Now if all theſe three ſums thus 474557 
found be added together, they make 474, 6 
the juſt weight of the Piece propoun- 379,7 
ded,as here it doth appearzand pro- 5 609,90 
yveth the work truly wrov>t". 
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PROBLEM. V. 


&; Tnowing what quantity of powder will Irad ſome 

on Prece of Ordnance, to find how much of the 
ſame powder will load any other Piece of Ord- 
nance, greater or leſſer, 


T7 a Saker of 3,75 inches Diameter in the 
Bore, require four pqunds of powder for 
its load, VVhat will a Demi- Canon of 6, 5 in- 
ches Diameter in the Bore require > 

Ser 3,75 on the firſt, ro 6,5 on the ſecond, 
and then againſt 4, the weight known on the 
firſt, is 6,93 on the ſecond, and then againſt 
thar 6,93 on the firſt, is 12 on the ſecond; and 
laſtly, againſt that 12 on the firſt, is 20,8 on 
the ſecond, very neer; that is, 20 potinds of 
powder, and 8 tenth parts of a pound : So 
much doththe Demi-Canon require, 

Bur note, that it is here underſtood, that the 


 Demi-Canon ought to be as well fortified as 


the Saker 1s, that 1s, it ſhould bear rhe ſame 
proportion to the Saker in weight and thick- 
neſle of metal, rhat the bore thcreof bcareth 
to the bore of the Saker, as in this example ; 
The bore of the Saker is 3 inches and 3 quar- 
ters, the Cube whereof is 52973, and 1ts 
weight is 1600 pounds; The bore of the Demi- 
Canon is 6 inches and an half , the Cube 

whereot 
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whereof is 274,62,Now the queſtion is, How 
much the weight of that Demi-Canon oughe 
to be, that is proportional in its weight and 
thickneſle to the Saker, that ſo it may be able 
omen a load of powder proportional to the 
Saker. | 7 

The weight of ſuch a Demi- Canon is thus 
found ; Ser 52,37 the Cube of 3,75 on the 
firſt,to 274,62 the Cube of 645 onthe ſecond, 
and then againſt the weight of the Saker 1600 
on that firſt, is 8351 on the ſecond : The 
weight that the Demi- Cannon ought to be 
of, char 1s proportional in weight to the Sa. 
ker, and able to carry a load of powder pro- 


Portional to the Saker, Or you may work it 
thus without the Cubes, 


Set 3,75 on the firſt, to 6,5 on the ſeconds 
and then,firft againſt 1 600 on the firſtzis 2766 
on the ſecond ; ſecondly,againſt this 2766 on 
the firſt, is 4800 on the ſecond ; and thirdly, 
againſt that 4800 is 8351 on the ſecond,as bee 
fore : So the one proveth the other, 

But if the Demi-Canon be found to want 
of its proportional weight with the Sakergas if 
it weigh bur 6000 pounds, then to find its due 
load in powder, anſwerable to irs ſtrength and 
weight of metal; Multiply the weight thereof 
6000,by 20,8 the charge already calculated, 8 
divide the Product by 8351 , the weight it 

| ought. 
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ought to have had, and the quotient is 14,8 : 
Therefore 14 pounds, and 8 tenth parts of a 
pound, is 2 fufficient charge for ſuch a Gun, 


By our lines, Set 1 onthe firſt, to 20,8 0n 
the Crantacd then againſt 6000,is1 2480080, 
the Produc, Now fer $35 1 the Diviſor on 
the firſt, ro 1 onthe ſecond, and then againſt 
I 248000 on the firſt, is 14,8 on the (econd, 
the quorient ſought. 

But ſuppoſe there be another ſort of powder 
brought to be uſed, that is ſtronger than the 
former, by ſuch proportion as 5 is ro 2. How 
much of this ſore will ſerve ro charge that 
Gun, which required 1448 pounds of the other 
ſort. For anſwer of this Qzere, 

Set 5 onthe ficſi, ro 2 onthe ſecond, and 
then againſt 14,8 on the firſt, ts 5,9 and a lit- 
tle abovet Therefore 5 pounds of powder, 
and 8 parts of 10 of a pound,of this new ſore 


. of powder, will charge the Gun, having as 


much firength to carry forth the Bullet, as 
24 pounds and 8 tenths of the other, 7 
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PROBLEM. VI, 


Ryoming how far any Piece of Ordnance mill carry 
ber Bullet at point-blank, and at the beſt of 
her Randan, to fiud how far any other Piece of 
Ordnance will carry her Bullet at ber beſt Rane 
aon, her level-range being known. | 


| A Saker at point-blank conveyes her Bullet 
« * 200 paces, and at her beſt Randon go09 
paces, Now how far will a Canon carry her 
Buller ar her beſt Randon, that carrieth it at 
point-blank 360 paces, IF 
Ser 200 on the firſt, to.900 on the ſecond, 
and then againſt 360, the other Pieces pointe 
blank on the firſtys 1620 on the ſecond : The 
number of paces it will carry at point-blank, 

If the beſt Randon and point-blank of the 
one Piece be given, with the beſt Randon of 
= other Piece, to find the point-blank there- 
_ -* 

Set g00,the beſt Randon on the firſt, to 200 
its point-blank on the ſecond, and then againſt 
1620,the other Pieces beſt Randon on the firſt, 
5 360, its point-blank on the ſeconds 
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PROBLEM, VII. 


By tuoning bow far any piece of Ordnance will 
carry 4 Bullet at the beſt of her Randon, to find 
how far ſbe will carry ber Bullet at any other 

degree of Ranaons | 

"TF a Piece at her beſt Randon, which is 45 

degrees of Mounture,carry her Bullet 1 44 
paces, How far will ſhe carry it at-30 degrees 
of Randon > ' nj 

Ser 45, the beſt Randon on the firſt; to 30; 
the other Randon on the fecond ; and rhen 
againſt 1440, the paccs of her carriage at her 
beſt Randon on the firſt, is 960, the paces of 
her carriage art 3o degrees of Randon g and if 
you take 960,from 1440, theremain is 480 ? 

So tmuch doth ſhe ſhoot ſhort of her beſt Ran- 


don. | 
If a Gun carry a Bullet 700 yards at her 


| beſt Randon, which as aforcſaid is ar 45 de- 


grees, and the mark to ſhoot at be diſtant bur 
500 yards ; To what degree muſt the Gun be 


Mounted to make a good (hoot > 
+  Sert500 onthe firſt, to 760 on the ſecond, 


and then againſt 45 on the firſt, is 67 on the 
ſecond ; or bring 500 to 45, and then againſt 
700 is 63, which is 63 degrees: Therefore 
ghe Piece muſt be raifed ro 63 degrees of 

Mountnre, 
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Mounture 5 to make a good ſhoot into the 
| place, | , 
s Note, this queſtion is reſolved by the backs 
| ward Ruleof three, | 
If a Gun at her beſt Randon ſhoots 500 
| yards, How much will ſhe ſhoot ſhore of ir, 
| being elevated two degrees above her beſt 
. Randon ? | 
| Set 45g thedegrees of beſt Randon on the 
{ firſt to 2 the degrees ſhe is elevated above ir 
4, on the ſecond,and then againſt 500, is 22422 2 
' So many yards will ſhe ſhoot ſhort of her beſk 
* Randon, being elevated 2 degrees above it. 
| How faris it to the place where a Buller 
| falleth, the Piece being mounted 15 degrees 
| above her beſt Randon, the abating 22,22 for * 
| 2 degrees elevation ? EIT 
' Ser 2 on thefirſt, to 22,22 on the ſecond, 
and then againl(t I 5 on the firſty is 167 on rhe 
ſecond; therefore the Gun being raiſed 15 des 
grees above her beſt Randon,abareth 167 yards 
of the 500, her carriage at her beſt Randony 
, | wherefore 167 taken from 500, leaveth 333: 
* So many yards is the place diſtant where the 
Bullet falleth, «57 
If a Gun ſhoot point-blank 240 paces, and 
being mounted to one degree, doth ovt-ſhoot 
the point-blank 3o paces, Vhat will ſhe out= 
Foot it at 20 degrees of Mounture > 
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Set Ion the firſt, to 39 on the ſecond, and 
then againſt 2o on the firſt, is 600 on the ſe- 
cond : So many paces will ſhe out-ſhoot her 
point-blank, being mounted 20 degrees, in the 
whole ſhot $40 paces. 


PROBLEM. VIII, 


To fisd out haw much wide of the mark any Piece of 
Ordnance will ſhoot, by knowing how far it us i 
the mark ſhot at, ana how wide the Pieces mouth 
lieth from the right Iine tothe mark, 


Gun of 10 foot,or 120 inches long, being 
to ſhoot at a mark 700 yards diſtant, her 
mouth lying one inch beſide che right line ro 
the mark, How far will ſhe ſhoot her Buller 
wide of the mark at that diſtance 2 | 
 Foranſwer : Firſt, bring 700 yards into in- 
ches, and they make 2 5 2009, which is done by 
Multiplication thus; 

Ser 1 on the firſt, to'36 on the ſecond, for 
that is the number of inches ina yard,and then 
apainſt 760, the diſtance on the firſt,is 25 200, 
the inches in 700 yards. And then, 

Set 120 on the firſt,the Guns length in inches, 
to 1; and then againſt 25200, the diftance in 
inches is 210 inches, or 17 foot and an halt; 
So far the Bullet goeth wide of the mark-« 
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PROBLEM. 1X: wo 

Knowing the quantity of each ſort of Ingredients 
for the making of Gun-powder, to find how 
much of every ſort 15 to be put uto any quantity 
of powder that ſhall be required to be made, 


| [ Have read in ſome Authours, that for mi- 


king of the beſt ſort'of ordinary Gun-pow- 


der, there is uſed ro be taken T2 parts ofMer- 
| cury, three parts of Cole, ahd two' parts -of 
{ Sulphur, in all 17 parts/ Now aGun-powder- 
| maker is appointed ro make 1000 pound 
| weight of powder, How much muſt he take 
| of each ſort of theſe Ingredients,ro make that 
| quantity of powder 2 


Set 17, the ſum of the parts on the firſt, to 


| Iooo, the quantity to be made, on the ſeconds 
| and then without more ado, on the firſt, righr 
| apainit 12 is 706, and againſt 3 is 176,53 and 
} laſtly againſt 2 is 117,5 on the ſecond, Theſe 
| three 7 being added rogerher, make juſt 
| 1000, Thercfore you may conclude, that to 
| make Iooo pounds of Gun-powder, he muſt 
. | rake of Mercury 706 pounds, of Cole 176,5 
| and of Sulpher 1175 pounds the thing requi- 
| red. This Problem is grounded upon the rule 
| of Proportion thus ; 


G Ag 
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As 17gthe whole parts taken, 

Is to 1000 the quanyity to be made : 

So is each feveral part of the nyixtuse. 
Tothe quantity thercof co be taken towards 
the making of 1000 weight, | 
I might have put down eheAnalogics ofPro- 
rtion all along, as I did ar the beginning ; 

ine I rhought thoſe things wovld have filled 
my book roo faſt, and every man that knowes 
the rule of Proportion, cannot bur ſce how 
every Problem is reſolved thereby, 
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0B. | 


He ſide of a Pentagonal Fort being 

| Propovaded, with che perpendicular, 

and all the other lines, with the Areaz 
; To find the ſides ahd all o:her lines 


| and Content of any other Pentagonal Fort, 


that (hall be required to be made, either grea- 
= ws leſſer, according to any propdrtion af- 
igned, 
Suppoſe there be a Pentagonal Fort made, 
ſuch an one as is repreſented by this Dia- 
ram annexed, noted by the letters ABS 


 TXKOGFEDNMLHP and C, 
| whoſe ſides AB,B S, SXy X R, and K Agare 
| each 662 yards, And let it be required; to 
| make another Fore that ſhall be a juſt fourth 
| partiin Content of ground of that propoun- 
| ded Fort. Now the Content of the propourne 


ded Pentagonal Poligon, deſcribed by the ler- 


' tets ABS XK, is 75 4680 yards And the fides 
and lines of che Fore thereon made are as fol- 
loweth, 


The fide of the Pentagon A B,is 662 yards. 
| G 3 _ The 


- 
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"Tie Perpendicular CI, 456 yards, 
_ Scemidiameter of chePentagon CAz5 64 
ards, FE 
F The Gorge-lincs of the Fort AD, AO, 
N B, BP, cach one of them 119 yards, | 
The Flanks of the Bulwark DE, O G, 
100 yards, 
The Curtain D N, 424 yards, _ pen; 
The Fronts lines FE, FG, and LM, x) H, 
264 yards, _ | © 
The Head-lines, or Capital AF, or B L, 
224 yards, | — 
The breadth of the Bulwark from G to. E. 
or M to H, 330 yards. _. 4 a 
_ Lines of Defence D L, and N E, 760 
aras, | 
' The diſtatice between the points of the Bul- 
wark F and Ly, is 926 yards, Po 
[The Line perpendicular to theLine F Lyv:z, 
CR, 637 yards, | 
| By theſe Lines and lengths known, it is rc- 
quired to make another Pentagonal Fort, 
whoſe quantity or Content in land ſhall be 
the juſt fourth part of the propoſed Pemago- 
nal Fort propounded : where nore, thar the 
half of the ſides and lines of theFort made will 


make another-Fore,that will conrain the fourth Þ 
part of the ground in that Fort made: And | 


that you may readily have half of all the lines 


of the Fort made, do thus : Set Þ 
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Set 2 on the firſt, tor on the ſecond, and 
then againit che number of any line on the firſt, 
is its half on the ſecond : As againſt 662, the 
lengthof the {ide of the Pentagon given, is 
331 , the length of the Pentagons fide to be 
made. The Lincs thus remaining without any 
movingy againit I I'9 on the firſty the length of 
the Gorge-line in the made Fort, is 5 9,5, the 
length of the Gorge-line in that Fort to be 
made: And againit 424, the length of the 
Curtain in the madeForrtyis 212 on the ſccond 
the length of the Curtain in that Fort to be. 
made : And againſt 456,the length of the pro- 
poſed Poligons perpendicular which is made, 
1s 228, the length of the perpendicular in thar 
Poligon which 1s to be made + And againit the 
$:midiameter'5 64, is 282 : And againſt 100g 
the length of the preſent Bulwarks flank,is 50, 
the length of the Flank inthe Bulwark to be 
made, And againſt 224, the length of the 
Bulwarks head-line, is 11 2, the length of the 
hcad-line 19 the Fort to be made : And a- 
2g92inſt 310gthe diſt :nce of the ſhoulders G EF, 
or M H in the Fort made; is I55, for the di- 
{tance of the (houlders in that Fort which 15 to 
made: And in like manner againſt the Jcngrh 
of any Lincin the propoſed Fort is the Icngtcl 
of that ſame Line in the Fort to be made. 

Thns very ſprzedily is found our the true 
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length of all theLines in and belonging to ſuch 
a Fort as is required to be made, whoſe lines 
and (tides ſhall be juſt halfthe length of thoſe 
in the Fort already made : And being drawn 
on the groundzand made up,will in all parts be 
like & proportional to the (ame propoſed Forr, 
The like manner of working 1sto be uſed for 


any other proportion whatſocver, cither grea- 


ter or lcfler, 
Suppoſe ir were required to make a Penta- 
onal Fort, whoſe lides, and ſo all the lines 
thereof, ſhould be the one third part in length 
of the ſides and lines in that propoſed Forr, 
which in the annexed Diagram is repreſented 
by the letters CABSTXKOGFEDNM 
L Þ H. To which demand, to givea ready 
anſwer, do thus : 

Becauſe one third part is ſought for, Ser 3 
on the firſt,to 2 on the ſecond,and then againti 
662 0n the firſt, the ſide of the Pentagon gi- 
ven, is 2204 on the ſecond, which is one third 
parc of 662, & ſheweth thar the lengrh of the 
ſide of the Pentagon to be made 1s 7 25; yards; 
and againſt 119, the lengthof rheGorge-lines 
inthe propoſed Fort, is 393, that is 39 yards 
2 foot, which is the third partof 119, and is 
the juit length of the Gorge-lines in the Forr 
tobe made. Inlike manncry againſt any Line 


or diſtance inthe propoſed Fort; is the lenge 


0 
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of the ſame Line in that fort to be made, For 
to be (hort, Take any number on the firſt, and 
right againſt ir. on the ſecond, is the one third 
part thereof. 


How to make a Fort greatey than the Fort propoſed, 


Sg Uppoſe there be a fort made, ſuch an one 


as is that repreſented in the afore-mcnti- 
oned Diagram, and another Fort is ro be made 


| like tors ſo that in all the lines and fidesthere- 
| of, ic be double to thoſe in the Fort that is al- 
| ready made, 


In this caſe and the like, we have no more to 


| dcgour to (er 1 on the firſt, to 2 on the ſecond, 
| and thcn againſt the number of the length of 
| any {ide or line on the firſt, is the double of ic 
| ontheſecond. As if you ſer 1 on the firſt,to 2 
' onthe ſecand,then againſt 456 on the firſt,the 
| length of the perpendicular in the Pentagonal 
| Fort given, you thall have g1 2 on the ſecond, 
| the double of 465, which is the lengthof the 
| p:rpendicular in that Fort to be made; and a- 
| gainlt 662, the length of the Currain in the 
| Forr wade, is 1322, the length of rheCurtain 

' ta the Fort to be made : And (o of all the reſt 

' of the Lines. 


If ie ſhall be required to make ſuch & Fort, 


| as inius {ides and lines ſhall be one third part 
| lopger than tholc in the propoſed Fort: Then 
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take any one line, as for example, CI 456 
yards, and thereof take the one third parc, 
which is 152 : This add to the ſame 456zand 
1r makes 608, This done, Set 456 on the firſt, 
ro 608 on the ſecond,and rhen againſt any line 
of the Fort made on the firit, it its match-line 


in theFort to be made; As againſt D N, the 


Curtain in the made Fort,424 yards,is 5652: 
So many yards will the Curtain be in that 
Fort to be made,and ſo of all other lines. And 
if a Fort be tobe made, whoſe ſides and lines 
muſt be half ſo much more in length, as are 
the {ides and lines of the propoſed Fort: Then 
rake the half of any number, and add ir to the 
ſame number, and ſo pracecd as before. | 
 Note,that the lincs in theType or Diagram 
annexed, may be accounted in their lengths 
there ſar down, either ſo many foot, or ſo ma- 
ny yards, or ſo many perches, or what other 
meaſure you are to uſe: And ſo the ſide of the 
Pentagon 662,may be accounted 662 yards,or 
'662 foor, ot 662 perches, Thus by ſuppoſing 
a Peniagonal Fort to have lines and fides in 
length, as thoſe in the Diagram, you may -by 
theſe double lines very eaſily diſcover all rhe 
lines and (ides of any other Pentagonal Fort, 
cicher greatcr or leſler, | | 
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CHAP. VIIL bh 

The Uſe of the double Scale 
of Srnes in Aſtronomy. 


PROBLEM. I. 


The Suns greateſt declinationgwith his place or i= 
ſtance fromthe next Equinoftial pount being 
given, to find his preſent declization for the 
time given 


TF He Suns greateſt declination in this our 

| age, is found to be 23 degrees 3o mt» 

k nutes, This is general, his place given 
on the day propoſed, is o degrees of Taurus, 
which point is diſtant from the next Equino+ 
Rial point of Arzes 30 degrees, 

The Analogie for Solution of this Propoſie 
tion is thus : | 

As the Ra 'ius, or Sine of 90 degrees, Is tO 
the Suns greateſt deciination 23 deg,z0 min, 

So is the diſtance of the Sun 3o deg. from 
the next EquinoGial point which is Ares, To 
the Sine of the declination 11 degr, 39 min. 
{ought for. Wherefore, 
Seto degrees on the firſt, ro the Suns grea- 
teſt declination 23 deg. 30 min, #1 the ſecondy 
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and then againſt 3o deg.the Suns diſtance frem 
che next EquinoGial point on the firſt, is 1 
deg. 3o min, on the ſecond: So much is his 
declination ſought for, his place being the yery 
þcginning of Taurm 

Suppoſe rhe Sun bein the beginning of Leo, 
which is 60 degrees diſtant from the Equi- 
noual point of Libra z then ſex 90 deg. onthe 
ficit, to 23 deg, 3o min, on the ſecond, and 
then againſt 60 deg. on the firſt, is 20 deg. 10 
min, on the ſecond : The declination of the 
Sun, when he is entring into Leo, 


PROBLEM. II. 


The Suns greateſt declination, aud his preſent de- 
clination for any time propoſed being bad, to 
find his diſtance from the next EquinoAtal 
paint, and thereby bis place inthe Ecliptice, 


| St the Sans greateſt declination,23 deg. 30 
min;on the firſt, to go degrees on the ſe- 
cond; and then againſt his preſent declination, 
being given 12 deg 30 min. on the firſt, is 30 
gdeprees on the ſecond : So much is his diſtance 
from the next EquinoGQiial point, Which 1s 
Aries ; therefore his true place is juſt leaving 
Arres, and entring Taurm. - 
Again,fuppoſe the Suns preſent declination 
be given 20 deg, 10 min, and his place ag 
ct 
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Set 23 deg. 30 min. on the firſt, ta go deg. on 
the ſecond, and then againſt 20 deg. 10 min. 
on the firſt, is 60 degrees on the fecond; So 
much is the Suns diſtance from the next Equi-= 
noctial point, 

Now if the Sun be in the firſt quarter ofthe 
Ecliptick,between Arzers and Cancer, then he is 
diſtant from the EquinoGtial of Artes 60 de- 
grees,and therefore in the beginning of Gemin: 
But if he be in the ſecond quatter of the Eclipe 
tick, as in this propoſal he is, his diſtance isto 
be accounted from the Equino@tal of Ztbra, 
and then his place muſt be in the beginning of 
Leo; If he be in the third quarter of the E- 
cliptick, and 60 degrees from the next Equie 
nodtial point, then he- is in the beginning of 
Sagittarius : Andif he be in the fourth quarter 
of the Ecliptick, and diſtant 6@ degrees from 
the next EquinoGial point, then he muſt be in 
the beginning of Aquarius. 


PROBLEM, III. 


The Sups declination,and the Latitude of the place 
berne gtueny to find the Suns Amplitudes 


Et be given the Suns declination, 1 1 deg. 
30 min, and the Latitude of the place pro- 
poſed 51 degrees 30 minutes, whoſe Com- 


plement to 90 degrees, js 38 degrecs, 3O mi» 
nutes « 
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nutes? And the Amplitude ſought for. 

_ Set the Co-ſine of the Latitude 38 deg. 30 
min. on the farſt, to the Radius, or go degrees 
on the ſecond, and then againſt the ſine of the 
Suns declination, 11 deg.3o min, on the firſty 
is 18 deg. 40 min, on the ſecond : So much is 
the Suns Amplitude, at ſuch rime as his decli- 
nation is 11 deg, 39 minutes. Or, 

_ Suppoſe the Suns, or a Stars declination 
were known to be'2o degrees, then without 
altering the lines from the place rhey were firſt 
ſet toy right againſt 20 deg. on the firft, is 33 
deg. 10 min. on the ſecond, ine Amplimnde 
ſought : And ſo againſt any other declination 
on the firſtzis the Amplitude on the ſecond. 


PROBLEM. IV, 


The Latitude of the place, the Suns greateſt decl:- 
nation with his diſtance from the next Equine 
ral pornt being hadgto find his Amplitude, 


THe Latitude is 51 deg, 39 min, whoſe 
Complement is 38 deg, 39 minthe Suns 
diſtance from the next Equinoctial point is 18 


deg- 40 min, and his greateſt declination 23 


deg. 30 min, and the Amplitude required. 
Set the Co-line of the Latitude, 38 deg, 39 
min. on the firſt, to 2 3 deg, 30 min, on the ſe: 


cond, the ſine of the greateſi declination, and 


then 
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then againſt 39 degrees, the diſtance from the 
ncereſt EquinoRial point on the farſt,is 18 deg. 
40 min» on the ſecond : So much is the Suns 
Amplitude, when his place is in the beginnings 
of Tanrus, Virgo, Scorpio, Or Piſces, 


ROBLEM. V, 


The Latitude of the place, the Suns place or arflance 
from the next Equinoe1al point with his grea- 
teſt declination being known ; to find. = 

altitude the Sun will have, when he 1s on the 
. true Eaſt.or Weſt potnite EI 


Er the Latitudebe 5x deg. 30 min, the 
1-5uns place in 10 degrees of Taurw, which 
is diſtant from che next EquinoGtial point 49 
degrees, and the greateſt declination 23 deg. 
30 min, VVhat is the Suns alticude at the true 
Eaſtor Welt point ? 85-43 
Set 5 1 deg. 30 min, on thefirſt, (the Latt- 
tade of the place) to 23 deg. 30 min.the grea- 
teſt declination on the ſecond; and then againſt 
40 degrees, the diſtance from the neereſt E- 
quinoCtial poins on the firſt, is 19 degr. 5 
min, on the ſecond : So much.is the Suns altt- 
tude, when he is on the true Eaft or Welt 
point: And at his entrance into Taurw bigal- 
titude at that point is 14 degrees 45 minutes 
As this, ſo his altitude for any. other place 1s 
found 
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found, without ſtirring the lines,afcer once {ct 
together. 


The Latitude of the place, and Suns declination 
being had; to find what altitude the Sux will 
be of, when he cometh upon the true Eaſt of 
Weſt point. | 


Er the Latitudebe 51 deg; 3o min.and the 
Suns declination 11 deg. 30 min, and his 
height ar his being on the duc Eaſt or Welt 
point required, EW 
Set the fine of the Latieude,51 deg. zo min, 
on the firſt, to the Radius on the ſecond, and 
then againſt the fine of the given declination 
11 deg. zo min. on that firſt, is 14 degr.. 45 
min, on the ſecond ; So much is the Suns alti- 
eude at the time of his being due Eaſt or Weſt, 
whea his declination is 11 deg, 30 min. 


Þ R OBLEM. VIT. 

Having the Suns preateſt declination, and his di- 
flavce from the next EquindAtal point, to find 
bis right aſcenſion. | 

6 Suns greateſt declination is 23 degr. 

A 30min. and his place givenis o degr. of 

7 «#ru5, Therefore his diſtancg from the _ 

| quis 
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EquinoRial point Aries is 30 degrees: By 
theſe known; his right Aſcenſion is defired, 
Ser 90 deg. on the firſty tro the Co-fine of 
the greateſt declination, 66 deg. 30 min, on 
the ſecond ; and then on the back-ſide, (being 
the lincs of Tangents) againſt the Tangent of 30 
degrees, the Suns diſtance from rhe neereſt 
Equinodtial point on that firſt, is the Tangent 
27 degr. 5O min, So much is the Suns right 
aſcenlion ar that time, | 


PROBLEM, VIII, 
The Suns greateſt declination, and his” preſent 
declization, being given for « time ;, to find 

bis right aſcenſion for that time, 


of Ho Suns greateſt declination is 23 degr. 
30min. and his preſent declinationior a 
time propoſed, is 11 deg. 3o min. I demand 
his right aſcenſion thereby, - | 

Sec the Tangent of 23 deg. 3O min, on the 
firſt, to the Tavzem of the preſent declination, 
11 deg. 3Omin,. on the ſecond 3 and thenup- 
on the other fide, on.the'lines of fines, againſt 
the Radius onthe firſt, is the fine of 27 degr. 


'50 Min. on the ſecond : So much is the Suns 


right aſcenſion demanded, 


PRO: 
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/... _* PROBLEIL IL, 

The Latitude of the place, . and the Suns declina- 

' « tron known; to find how long the Sun riſeth 
and ſetteth, before or after the hour of (ix, 


THe Latitudeof the place is 51 degrees, 30 
+ minutes North, and the Suns declination, 
-11 degrees,'39.minutcs, -I demand the time of 
Sun-rilng beligee US  -..,.:.  -_. © 
Set rhe Co-rangent of thc Latitude, 38'ceg, 
30 min, on the firſt, ro che Hangencot 11 degs 
.30 minethe declination giv.n on the ſecond; & 
then on the other ſide, againſt rhe Radius on 
the firſt, is the fine 14 deg. 50 min. This 14. 
dege 50 min, converted into'time, by account- 
iog tour minutes of an hour to every degree, 
and one minute of an hour for 15 minutes of a 
degree,and.ir will amount to 59 minutes of an 
hour : So long the Sun riſcth before ix in rhe 
 morninggand feis attcr-fix at. night in the Sum- 
mer ſeaſon; and ja the VViater ſcaſonzor Sou- 
thern fines, he xiſcth ſo lopg, after. ſix in the 
morning, and ſers fo long before {ix at night 
where the Larirude is 51 deg, 30.minures,an 
when. the Suns declination is 11:deg, 30 min, 
South, Me HE 


ky 


. PRO: 


ASTRONOMT; ro 
PROBLEM. N. 

The Sin being in the EquinoBial, b knowing b# 

diftance from the Meridtan, and the latitude 


of the place ; to find the Surs altitude at that 
t1272es 


Arch the tenth, the Sun being in the E- 
quinoQial at rcn a clock before noor;g 
or at ewo a clock after noon, he being at thar 
hour diſtant from the Meridian 30 dcgrees, I 
would know his height in onr Laticude of 5T 
deg. 30 minuress 
Set the Radius onthe firſt, to the Co-fine 
of the Latirude,38 deg. 30 min.on the ſecond, 
and then againſt the Co-ſine of the Suns di- 
ſtance from the Meridian, w:z+ againſt 60 de- 
grees On the firſtzis 32 deg. 37 minutes on the 
iccond 3 So much 1s the Suns altitude on the 
tenth of March,at tena clock in the fore-noon; 
and at two a clock afternoons 


PROBLEM, &h 


The Latitude of the place,and the Suns declinatios 
Northwards betng known ; to find the Suns 
altitude, at the hour of ſix, 


- Er the Latitude of the place be FI deg.z9 


— Mir. the Suns declination 11 deg- 50 min. 
MH North : 
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North : And the Suns betghr ar iix a clock is 
delired. 

Sct rhe Radius on the firit, to the {inc of the 
dcclination, 11 deg. 50 min, on the ſecond 
and then againſt 5 1 deg. 30 min, the Latitude 
on the firlt, is 8 deg. 58 min, on the ſecond ; 
So much is the Suns height at the hours of {ix, 
at morning and night, Oc elſe thus : 

Ser the Radins to 51 deg, 30 min, and then 
againſt 11 deg. 50 min.on the firſt,ts 8 degrees 
58 minutes on the ſecond : For note, that the 
Radius on the firſt may be ſet to either of the 
other two terms given on the ſecond,and then 
againſt the other term on the firit,is the anſwer 
on the ſecond, 


PROBLEM, XIT, 


The Latitude and declination of the Sun beta? 
known, to find the Suns Azimuth at the hour 
of fix, from the North part of the Meridian, 


{N the Latitude of 51 deg, 3o min, the Suns 
declination given is 31 deg. 39 min. VVhat 
is his Azimuth at the hour of ſtx ? 

Ser the Radius on the firſt, to the Co-ſine 
of the Latitude, 38 degr. 30 min. on the ſe- 
cond ; and then againſt the Co-rtangent of the 
declination, 1 1 deg. 30 min, on the firſt, ts the 
Tangent 82 deg, 47 min, on the ſecond : - 

mus! 
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mach is che Suns Azimuth from the North to- 
wards the Eaſt, which was required, 


PROBLEM. XIII, 


The Tdtituce of theplace, and the Suns altitude at 
the point of bis being due Eaſt or Weſf ; to flud 
the hour and minute when he will be fo du? 
E al? "7 Welt . 


He Laticude of the place is 51 degrees, 
A. 30 min. The Suns height found at his be- 
ing on the true Eaſt point, is 14 deg. 45 Mins 
i demand the hour of the day. | 
Scr the Radius on the firſtzro the Co-ſine of 
the Latitude, 38 deg, 30 min. on the ſeconds 
and then on the Lines of Tangents, righc 
againſt rhe Tangent of the Suns alittude, at his 
being duc Eaft, viz. 14 deg. 45 min. on toat 
firſt, is g deg+18 min, on the ſecond, the Tan- 
gent of time from the hour of fix, cither bes 
tore or after, that the Sun will be duc Eaſt, 
or due Weits This 9 degr- 18 minutes redu- 
ccd into time, by allowing to every degree 
four minutes of rime, and for fifteen minutes 
of a degree, one minuie of time, amonater? 
to 37 minutes of rime: So then the Sun 12 
due Eaſt on the day given, at 37 minures after 
fix a clock in the moraing ; and alſo will be 
| OY  RO-f dz 
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due Weſt at 36 minutes before {tx at Night, 
which is at five a clock 23 minutcs. 


PROBLEM. XIV. 


The elewation of the Pole, the Suns ( 07 a Stars) 
declination, and diſtance from the Meridian 
for any time being given ;, to find the Suns al- 
eitude at that times | 


Et the elevation of the Pole be 5 1 deg. 30 

min, whoſe Complement to 90, 1s 38 dcg, 
30 min, The Suns declination 11 dceg, 39 m- 
nutes, whoſe Comp'cment is 958 deg, 30 min, 
His diltance from the Pole ; his dittance tron: 
the Meridian 3© degrecsy or which is all ont, 
two hours, thar 1s, either at ten or twoa clock, 
and the Complement of this diſtance ro $© 
degrees, is 69 degrees: And let the Suns Al- 
titude for that time be required, 

x Setthe Radius on the farit, ro 60 deg.the 
Co-ſine of the Suns diſtance from Noon on 
the {ccond ; and then on the Jines of Tangents 
againſt 38 deg, 3o minures, the Co tangent of 
the elevation on the firſt, 1s the Tangent 34 
degrees,33 min, on the ſecond ; for the fourth 
term, which raken from the Sans diſtance 
from the Pole, the Remaindcr is 43 degrees, 
56 MINYKES, 

2 fl 
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2 Set the Co-ſine of that 34 deg; 33 min, 
the fourth term, v2, 55 deg, 27 min, on the 
firlt, ro 46 deg. 4 min, the Co-line of thar Re- 
mainder on the ſecond; and then againſt the 
fine of the Elevation 51 deg, 3o minutes on 
che farſtyis the ſine 43 deg, 18 min. en the ſc- 
cond : So much 1s the alritude of the Sun at rhar 
rime the thing required, | 

This is when the Sun hath Northern decli- 
nation,but when he hath Southern declination, 
then add his declination to 90 degrees, and it 
makes 101 deg, 30 min,the Suns diſtance from 
the Pole, from which take the fourth term 
found,and the Remain ts 66 deg. 27 mins This 
done, the ſecond work would be thus : 

Set the Co- ſine of the fourth term found on 
the firſts 2:7z, 55 d: ge 27 min, to the Co-ſine 
of that Remain, wbich is 23 deg, 33 min, on 
the ſccond ; and then againk 51 deg, 50 min. 
che Elevation on the firſt,is 21 deg,52 minutes 
on the ſecond, The Suns height at tenor two 
a clock, when he hath 11 degrees 30 minutes 
of South declination, 

If the Sun be juſt in the EquinoQta), having 
no declination ; then to find his height on that 
day ar ten or two aclock, the work will be 
done at one working in this manner. 

Set the Radius on the firſt, to 60 degrees, 


the Coeline of the diſtance from the Meridian, 
3 on 
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on the ſecond and then againſt 38 degrees, 
50 min, the Co-linc of the Elevation on the 
firſt, is the fine 32 deg. 62 miv, So much 1s the 
Sans altizade ac the hours of ten and two 2 
cock on the Equinoctial day. 


PROBLEM. XV. 


Hawng the Poles elevation, and the Snns d*cl:- 
zation; to fiad the aſcenſional difference, 


Et the Poles elevation be 51 deg, 30 mir, 

and the Suns declination 11 deg. 30 nun, 
And by them rhe aſcenftional difference requ- 
red to be given. 

. Set 38 deg, ZO min, tlie Co-tangent of the 
clevation on the firſt,to the Tangent of the de- 
clination 11 deg. 39 min, onthe feennd 5 and 
thencon the Lines of Sines) agaiult the Radius 
on thar firſt, is the fine of 14 deg. 49 min, on 
rhe ſecond : So much is the aſcenſional diffe- 
rence required art that time, as the Sun hath 
; 7 deg. ZO min, declination. 

I could ſhew by this sſcenſional diffcrence 
converted into tlmey How to find the time of 
Sun-riſing and ſetting, with the length of day 
and nighi,&c, Bur theſe arc things done with- 
our the Lincs and ihereforeI paſſe them by, 
having limired my {lf ro fthew only the uſe.ot 
che double Lincs. 
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PROBLEM, XVI, 


Having any Planets decligation and Latitude, with 
its diſtance from the zext Equiuedial point ;; 
to find #ts r:ght aſten{ions 


Et a Plancts declination be 26 degrees, its 
- Latitude 4 degrees, and its diſtance from 
the neareſt EquinoGial point 70 degrees, (it 
being in the 10 degree of Gexziar) I demand 
the 11ght aſcenſion thereof - which to atrain, 
Set 64. deg, the Co-ſine of the declination, 
to 20 deg, the Co-{inc of the Planets diſtance 
from the next EquinoCtial point; and then 
againſt 86 deg, on tne firſt, the Corfine of the 
Planets latitude, is 22 deg, 17 minutes on the 
ſecond, the Co-{ine of the right aſcenſion 3 
Therefore 67 deg. 43 min,(being the Comple- 
ment of 22 deg, 17 min) is the right aſceniion 
of thac Planer which was demanded, 


PROBLEM. XVII. 


The Suns areateſt declivation,with his diſtance from: 
the uext Equirofial point, betng bad; ro find 
the Meridian anzle, that trythe tuterſeaton of 
the Meridian with the Ecliptict, 
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which is diitant from the neareſt EquinoGtial 
point 39 degrees, I would know thc Meridian 
angle. | | 

Set the Radius on the firſt,to 60 degrees, the 
Co- {ine of the Syns diſtance from the neercſ 
EquinoCtial point on the ſecond ; and then on 
the lines of Tangents againſt 2 3 deg. 30 min, 
the Tangent of the Suns greateſt declination 
on the faclt is 20 deg. 38 min. on the ſecond, 
which is the Co-tangent of rhe angle ſought: 
Wherefore the Meridian angle is 69 deg. 22 
minures,being the Complement of 20 degrees, 


oY 


38 minutes, to go degrees, 


PROBLEM, XVIII. 


The Suns declination ant amplitude gryen to find 
the heighth of the Pole, © n, 


JE the Suns declination given be 14 degr, 
L;1 miv. and his amplitude 19 deg. 7 min, 
And the Poles elevation demanded, | 
Ser 19 degr, 7 min. the ariiplitude on the 
firſt, tro T4 deg, 51 mir, the declination on the 
ſecond ; and then againſt the Radius on the 
firſt, is 5t deg, 30 mir, on the ſecond, which 
js the line of the latitude : Wherefore 5 1 degs 
30 mir, is the Latitude fought, 
PR O+ 


-a_—_ Aacace. kei . t& — 


POR gy — * _— ah. - —_— a_— i ac 


ASTRONOMY. I13 


PROBLEM. XI x. 


The amplitude of the S#1 , and time of bis ripup 
being known; to find thereby bis declination, 


Er the Suns amplitude be 33 degr.38 min, 
&1nd the time of his riſing be at 4 a clock 19 
minutes; by which two things known, I 
would find the declination of the Sun, Here 
firſt convert the 4 hours 10 minvtes into des 
grees and minutes, and they make 62 degr, 30 
minutes, 

Now ſet this 62 degr, 30 min. the time of 
Sun-rifing converted into degrees onthe firſt, 
to 56 deg. 22 min. the Co-ſine of the ampli- 
tude on the ſecond; and then againſt the Ra- 
dius on the firſt, is 69 degr, 50 min, onthe ſe- 
cond, the Co-ſine of the declination: Where- 
by ic fol:oweth,that 2o deg, 10 min, is the dc- 
clination deſired, 


PROBLEM. XX, : 


Having the elevation of the Poles and the Suns 
amplitude; to find his declination, 


J_Ec the Elevationof the Pole be 5 x degr-30 

min.and the Suns amplitude 19 deg 7 min. 
By which two things given the geclination 1s 
required, NC = 
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Set the Radius on the firity to 19 deg. 7 min; 
the Suns amplitude on the ſecond, and then a- 
gainſt 51 deg, 3o min,the fine of the elevation 
on the firſt, 1s 14 deg. 51 min, the fine of the 
— upon the ſecond : The thing de- 
fired. | 


PROBLEM, X%1I. 


Hawmsg the hour of the day, the Suns altitude ana 
aeclinatios ; to find the Azimuth. 


n the Suns altitude be 25 degr; 56 min, 
whoſe Complement is 64 deg, 4 min. lis 
declination 11 deg.30 min, whereof the Com- 
plement Is 78 degr, 3o min, The hour of the 
day, 7 hours'56 minutes fore noon,which time 
is diſtant from noon 4 hours 4 minutes. This 
time converted into degrees, giverh 61 de- 
grees. Now by theſe things known, the Azi- 
muth is defired to be found. 

Set 64 degrees 4 minutes, the Co-linc of 
che Suns altitude on the firſt, ro 61 degrees, 
the Suns diſtance from the Meridian on the {c- 
cond;and then againſt 73 degrecs 3o minutes, 
che Co-fine of the declination on the firſty is 
72 degrees 23 minutes on the ſecond y 50 
much 1is the Sunz Azimuti from rhe Souti 
Eaftwards, 

PRO- 
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PROBLEM. XX1I1, 


The Suns decliuation, altitude, and azimuth berys 
I 
town; to find the hour of the day. 


Y Tppoſe the Suns declination be i: <*gr. 
39 min, his altitude 25 deg, 56 min. and 
the Azimuth 72 deg.22 min, Hereby ro find 
the hour of the day, | 

Ser 78 deg, 30 min, on the firſt, (which i; 
the Complement of the declination) to 64 
deg. min, on the ſecond, which is the Com- 
plement of the Alticude ; and then againit 72 
deg. 22 min, the Azimuth on rhe farſt, is 6T 
degr. on the ſccond. This 61x degrees conver- 
ted 1nto time, giverh 4 hours 4 minutes which 
caken from 12 tours, the Remain 1s 7 hours 
$6 minutcs beforc noon, the ume of the day 
required, 


PROBLEM, XXIIÞ, 


The altitude of the Equatory and the Sis, or a 
Stars declizaiion bern? grwen;to find the angle 
of the 472;7i4itan with the Hori29n, 


Er the altitndeof the Equator be 51 de- 
orces 20 minutes, and tie declination 22 
degrees. And the angle of iv Meridian with 
the Horizon fought for, 
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Sct 68 degrees, the Co {ine of the declina- 
tion on the firſt, tothe Radius on the ſecond ; 
and then againſt 51 deg. 3o min, the Co-ſinc 
of the Equators altitude, on tbe firſt, is 57 de- 
rees 34 minutes on the ſecond : So much is 
T1 


angle of the Meridian (or circle of Decli- 
nation) with the Horizon, 
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CHAP, IX. 


T he ſe of the doable Scales 
in Geography. 


PROBLEM. I. 


Two places lying without the EquinoRial, and 
bawing both one Latitude differing oxely in 
Longuude, lemy propounded ; to find there 
Diſtances 


Uppole there be two places, lying both 
g 'n the Latitude of 48 deg, 20 min.differ- 

ing onely in Longitude 16 degrees, as do 

Paris in France , and Fieaza in Auſtria, 
whoſe diſtance ts deſired. 

Ser theRadius on rhe ficſt,to 41 degrees 40 
minutes, the Covline of theLatitude on the ſe- 
cond; and then againſt 1 6degrees on the firſt, 
the difference of Longitude, is 10 degrees 36 
minutes, Which in miles makes 636 ; So much 
is the dittance between the ewo placess 
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PROBLEM, IL. 
To places betng propounded, mhich differ 14 F033: 


gitude, the one | Jang under the Equinoe-al-an 


the other having Latitude to find their diſtance 
in miles, 
| Gu two places be propounded,the one Iyins 
under the EquinoQual, havivg 313 degrecs 
of Longitude, and the other lying in the Lati- 
wude of 32 deg, 42 min. and in. the Longitude 
of 323 degrees, they differing inLongitude 10 
degrees, I would know their diſtance, 

Ser the Radius on the firlt, to 30 degrees on 
the ſecond, the C25-fine of the difference of 
Longitude ; and then againſt 57 deg. 18 min. 
the Co-line of the one piaces Latitude on the 
firſt, is 55 deg. 58 min, the Co-fine of the di- 
{tance 1n degrees; the Complement of this 
55 deg. 58 min, to 904ts 34 deg. 2 min, which 
converted into Engliſh miles, giveth 2042 
miles : Somuch is the diſtance between the 
two placcs, | 
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PROBLEM, IIL 


Two places having ſeveralLatitudes towayds one 
Pole,and differing in Longitude to find their 
aiſiance, 


] ErZondon and Feruſalem be two places pro® 
pounded, betwixt which the diſtance 1s re- 
quired : The Latitude of Zozaon is 51 degrees 
30 minutes, theLarirude of Ferſalem: is 32 de- 
| greesz and their difference in Longuude is 47 
degrees, Now to find their diſtance. 

« Set che Radius onthe firſt, to 43 degrees 
the Co-line of the difference of Longicade on 
the ſecond; and then on the lines of Tangents 
againſt the Corangent of the greater Lati- 
tude, 33 degees, 30 min, ts 28 deg.28 min.on 
theſecond; the fourth rerm, This fourth term, 
28 deg.28 min. raken out of the Complement 
of the leſſer Latitude, that is here, out of 5$ 
deg. the Remain is 29 deg. 32 min. Then, 

2 Ser 28 deg,28 min.thefourth rexm found, 
tothar Remain,2g deg.32 min. on the ſecond, 
and then againſt the Co-1ine of the greater La- 
titude,v1z, 38 deg, zo minis the figne 39 degs 
14 min, the diſtance ſought forin degrees of 4 
great Circte, which converted into miles, 
makes 2354 miles, the diſtance beryween Lon= 


#on and Fernſalem, 
PRO: 
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PROBLEM. IV, 


. Two places, one having North Latitude, and the 
ether South Latitade, and differing in Lon; 
tuac; to find their diſtance; ; 


MNeaey the one place be in 50 degrees cf 
North Latitude, and the other in 32 degr, 
25 min. of SouthLaticude, and their difference 
in their Longitude 70 degrees, and betwixt 
theſe two ſnch places, the diſtance is detired, 
To reſolve this d. mand : - 

I Ser the Radius on the firſt, ro 20 degrees 
the Co-ſine of the difference of Longirude on 
the ſecond; ard t1en againſt 50 digres, the 
Tangent of the greater Latitude, is rhe [an- 
gent 16 deprees 1 minureza fourth term, This 
fourth term, 16 gegrees x minute, take from 
57 degrees 35 minutes, the Complement of 
the lefler Latitudey and che Remain is 41 de- 
grees 34 minutes, for a fifth terms Now then : 
. . 2 Ser 73 degrecs 59 minutes the Comple- 
ment of I6 degrees 1 minute,the fourth term, 
to 48 degrees 26 minutes, the Complement 
of that 41 degrecs 34 minutes, the fafth cerm; 
and then againſt the fine, the greater Latitude 
50 degrees on the firſt, is the fine 36 degrees 
36 minutes whoſe Go-line 73 degrees 24 mi- 

QUtcs, 
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n2tes is the diſtance in degrees by a great Ciz2 
cle. This 53 deg. 24 min, being turned into 
miles, by multiplying by 60, maketh 3204 
mileks and in Jeagues 1068: So much 7s the 
aiſtarſce ſought for between the two places, 
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CHAP, X, 
Of plainright linedT riangles. 


PROBLEM. TI, 


In a plain right lined Triangle, right angled, the 
three angles being known, and one ſide; to find 
euther of the othey ſides, 


N the Triangle annexed A B D,Jet the an- 
gle at Abea right angle, or go degrees, 
the angle ar D.q3 deg.20 min.and the an- 

gle at B,q6 deg.4o min. and che fide A B 230 
yards ; and let the fide A D be thefide ſought, 

The Rc<ſolution of this Problem upon the 
Inſtrument is by this Analogie : 

As the Sine of the Angle oppoſite to the 

fide known, 

Is to the Sine of the Angle oppoſite to the 

{ide required : 

$5 1s the ſide known, 

to the {ide ſought. 

And therefore 1n this Example it is, 

A; the {tne 43 deg, 20 min.the angle at D 
oppolite to A Brhe ſide known, is to the fine 
of the angle ar B, 46 degs 49 min, whica is the 
angle oppoſite to thc {ide fought AD: wy 

the 
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ztie length of the known {ide A B 230 yards, 
to 243 yards and very near three quartcrs of 2 
yard, the length of the fide AD, which was 
required. Wherefore, | 

Upon the lines of fiÞes, Set the ſine 43 deg. 
20 min. on the firſt, (che angle at D. oppolice 
to the fide given.) To the fine 4.6 deg.40 min, 
on the ſecond, (which is the ſine of the angle 
oppoſite to the {ide required. ) And then upon 
the lines of Numbers, againſt 2 3o, the length 
in yards of the known ſide on that firſt, is 243 
and three quarters very neer: So then the length 
of rhe fide A D,which is ſought,is 243 yards 

| and very near three quarters, 

For further illuſtration hereof 5 Suppoſe 
you were ſtanding at A,and would know how 
far ir is from you to ſome notable mark) as 
to D. Here firit ere ſome Mathematical In« 
ſrument, as the Theod:1:t,or ſome other at A, 
the place of your ſtanding ; and by help there- 
of, let a mark be ſer up {ide-wayes, (which way 
the ground will be beſt for the purpolſc)as ar By 
1 a line making right angles with the viſual line 
from you at Ato D this done, meaſure from 
A tv your mark B,and find it 230 yards. Then 
place your Initroment at B, and obſerve the 
angle there as A B D, which find 46 degr. 40 

| min, this angle had, and the other ar B being 2 
119hr angle,the angle at = mark D mult _—_ 
Ea 
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be 43 deg. 20 min. being the Complement of 
the angle obicrved ar Bro go degrees : Theſe 
things had, the work by my Inſtrument 1s the 
ſame, as is atorc ſhewed. For, I 

Ser 43 deg. 20 min. on the firſt, ro 46 deg. 
49 min. on the ſecond; and then vpon the lines 
of Numbers, againſt tne meaſured icngth 230 
on the firſt, is 24.3,7 & better on the ſecond © 
So then the diſtance from you razthe matk is 
243 yards, and ſomcthing better than ſcven 
tenths of a yard, which is very re@ 3 quar- 
ters, If you plcaſe to work this Exampic by 
the Tables of Logarithms, you (all find rhe 
work of the Inſtrument to agree moſt riotab'y 
with that of the Tabice, | 

I might have placcd the Problems of right 
lined Triangles after thoſe of Spacrical ; for 
that theſc require to be 1efolved by the jines of 
Sines Tangents and Numbers together, where- 
as thoſe of Spherical Triang:cs are reſolved 
only by lines of Sines and Tangents alone, and 
ther fore require the more variety : but the 
doctrine of plain Triangles being uſually firit 
taughr, I have therefore firſt placed it; and 
che rathc:,becaule by theſe Problems of right 
itncd Trianglcs, you may fcc the way to work 
with boch the lines of Numbers, Stncs, and 
Tangents alcogether,in any caſe whatfoever, 


PR O- 


3  6a+isvs Tr 


TRIGONOMETRY. 125 


PROBLEM, IT. 


In a plain right limed T71 an; le otlique argled, the 
three auvles and one (ide being C2008 x, 10 figd 


either of the other ſides. 


N the Triang'e C B D, let the obtuſe angle 

at Cbc1l2 dcg.0 min.the avgle ar Dbe 7 43 
deg. 20 min, and the argle at Þ I4 degr, 40 
min.and let the known fide be C Þ 100 pole, 
and Icr the fide CB be the tide foug!” 

The Analogy tor reſolution of *be preſent 
Problemyts the fame as iu the forn NET, WilcTC- 
fore it 13 

Ats 14 to 40 min, the angle oppoſite to 

the {ide known, 

Is to 43 d: 8. - 0 win, thearg'e oppoſite to 

the {1de to.ight s 

Sois 100, the ] Jength © of the {ide known, 

To 271 the length: of thar i:de fc vohr., 

Thercfore, upon rhe lines of Sines, Sct tl e 
ſine 14 ces; 49 min, onthe firſtyto 4.3 deg. 20 
min, the fac of thc angle oppolice to the fide 
required on the ſ.cond; and then upon wy 
ines of Nur: bers, 2g inkt 1cO on the firit, 
271 on the ſecond: $0 rruchis the length of 
that ſide ſoughr. For a - cher i}|vſtrarion : 

Suppoſe you werc ſtanding art C, and deft- 
:ca to know how far it is bn 1you to B, Here 

k 3 by 
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by reaſon of ſome impediment, as a pord, 
wal',a hedge, or ſome other thing, you cannot 
p:»1nt our your ſecond ſtation ar right angles 
wh the viſual linc from C to B, but are tnfor- 
ccd to work by an angle greater than a right 
ang ez wheretore at C obſerve an angle, as 
BC 1) of 122 degrees, and meaſure along trom 
C to D 100 pole, and at D obſerve the angle 
C D Baz dcg.2zo min. Theſc two angles had, 
add ti em together, and they make 165 degr, 
20 min. which raken from 180 degrees,leaverh 
I4 dey. 40 min, for the angle art B. (Fog in 
allTriangles,it any two of the angles be known 
the third is alſo known, for it is evermore the 
Complemenr of them both to 180 degrees.) 
Theſe things thus had, the Analogy for reſo- 
Juiion of the yguere by the lines, is the ſame as 
before. Therefore, 

Set the {ine 14 deg. 40 min.on the firſt, (the 
ſine of the argle oppoſite to the fide known) 
to the fine 43 degr.,20 min, (the fine of the an« 
gl: oppoſite ro the {ide required) on the ſe- 
cond; and then on the lines of Numbers, as 
g4inſt 100, the length of the {ide known on the 
frſt, is 271 on the fecond : Therefore 271 
pole is the Icngrh, or diſtance of By the 'maik 
from your ſtation C, which was deſired. 
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PROBLEM, I1I. 


IF two fades of a right lined Triangle and an Augle 
oppoſite to owe of them ſides berug known z to 
find the angle oppoſite to the other ſide, 


Ere the Analogy ſtandeth thus by the 
Lines. - 
A: that fide oppoſite to the angle known, 
Is to the other known {ide z 

So 1s the known angle, 
| Tothar angle fought, 

Example, In the Triangie B CD, let the 
one fide known be the ftde C D, 100 yards ; 
and the other ſide known be CB, 271 yards ; 
and let the angleat B, be known tobe 14 deg; 
49 min, and ler the angle ar D be fovght, 

Upon the Imes of Numbers, Ser 109, the 
ſide C Doppoſite to the known angle Boa the 
ficſt,to 271 the ſide C B oppoſite to that angle 
at D fought for on the ſecond ; and then on 
the lines of Sines,againſt th2 fine of the known 
angle 14 deg, 40 min, on the firſt, is 4.3 degrs 
0 min. on the ſecond : So much is the quantt- 
ty of the angle Dywhich was fought, 
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PROBLEM. 1V. 


79 ſides,and the anole included between them, te- 
1:2 a right angle; to find the other two augler, 


'F you would find the effcr of the two un- 
L known angics; Tnen the Analogy 1s, : 
' As che grea «r fide 1s tothe Ifſer, . 
$- 15 the Radius to the Tangent of tae 
icfſcr angie, | 
Example, Inihe Triangle AB C, ler there 
be known the tide A B 239 yards, and the ide 
AC 143 ard three quarters very neerzand the 
included angie juſt go degrees; and ler the at- 
gle B, being the leffer angle, be fought z whe 
which co had, © ot | 
Upon the lincs of Numbers, Ser 230, the 
greater {ide known on the firſtto 143 & three 
quarters rhe Icfter fide on the ſecond ; and 
then upon the lines of Tangents, againit the 
Radius on the firft, is the Tangent 32 Qegr, 
O min. on the ſecond : So much 1s the quantt- 
ry of the |cſſcr angle, which is rhe angle ar D; 
and che Complement of that to 99, is 58 de- 
grces : S9 much is rhe quantity of the angle C, 
being the greater of che two angles ſought. 
If you wou!d find the greater angle firſty 
of the two unknown arglcs, then the Analogy 
3$ $5:U5 2 | 
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As the lcfler {1de; 1s ro the greater, 

Sois the Radius, co the Tangent of the 
greater angle, Therefore, 

Upon the lints of Numbers, Set the leffer 
{ide known AC, 143 and three quarters onthe 
ficſt, to the greater tide AB 230 on the ſccond 
and then on the lines of Tangents, againſt the 
Radius on the firlt, is the Tangent 58 degrees 
on the ſecond ; So much is rhe quantity of the 
greater angie at C, & the Co-tangent thereof 
is 32 degrees : So much is the quantity of the 
leſer angle, For it is to pe noted, that alwayes 
the greater angle is oppolice to the greaterlide, 
and the Iflcr angle oppolite to the lefler fides 


PROBLEM, V. 


in any oblique anoled Triangle, whether obtuſe 
or acute, hav?ug two fines and the angle tnclus 
ded vetween them, to find the other angles. 


N the Triaygle BCD, ler the angle known 

be the obtuſr angle ar C1 22degrecs,& the 
rwo fides including thar angle, be C B the 
greater {ilezcontaining 271; & CD the leſſer 
{1de,containing 100, (which fides may be ICc- 
zoned polcs,yards, feer, inches, or what other 
meaſure you pleaſe) and ler the two angles al 
Band D be ſought, | | 

In tits caſe the Analogic will be thus ; F 
: $ 
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As the ſum of the two ſiJes known) 

Is to the diffcrence berwixt the ſame ſides ; 

So ts the Tangen: of the half ſum of the two 

angles ſought, | 

To the Tangent of the half of their diffe. 

rence, 

Here the two ſides including the known an- 
gle, are 100 and 271, which added togetner, 
Their ſumis 371, for the firſt number 1n the 
rule of P:oportion. Next take the lefſcr fide 
190, from 271 the greater (ide, and the Re- 
mainder is x71, this is the diffcrence between 
the ſides, and is the ſecond number in the rule: 
And then take the known angle 122 degrees 
from 180 degrees, or two right angles, and 


the Remainder is 58 degrees . So much is the. 


quantiry of bgth the other two angles ar B and 
C, whereof the half is 29 degrees, this halt 
ſum is the third number in the rule oiPcopor- 
tion : Theſe rhings had, then according to the 
Rule it Ss chu; 

As 371 is to 171,S0 is theTangent 29 deg, 
To the Tangent 14 deg. 20 min. [Thercfore, 

Upon the lines of Numbers, Set 371 the 
ſum of che two containing {ides on the firſtyto 
17x thediffercnce of the ſame ſides on the ſe- 
cond; and then upon the lines: of Tangents, 
againit 29 degrees, the half ſam of the two 


angles ſought on the firſt, is the my 14 
| X, 
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deg. 22 min, on the ſecond, This 14degr, 20 
min, thus found.is the half of the difference of 
two angles ſought; therefore, To 29 degr.rhe 
half ſum of the angles ſought, add this 14 deg. 
20 min, & the ſum is 43 degr.,20 min,So much 
is the quantity of the angle at D, the grea- 
ter of the two angles ſought; and this 14 degs 
20 Min. taken out of that 29 degr. © min, the 
Remainder is 14 deg, 40 min, So much is rhe 
angle B, the leflcr of the rwo anglcs ſought, 


PROBLEM, VI, 


in any right lined Triangle, whether right angled 
or o61:que augled, any two ſides being tnowny 
ith the angle included between them ; to find 
the third ſide, 


N the oblique angled Triangle CBD, Sup- 

poſe yan have the two lides given CD 10c 
yards, and C B 271 yards, and the angle G 
included betwixt them 122 degr, and you re- 
quire to know the fide DB oppoſite ro the ob* 
| tuſe angle C, Here firſt you mult by the laſt 
Problem find out the two angles unknown,and 
then having the three angles and two fides 
| known, you may by tle angles ard one 
the ſides find the third fide, accordigg to the 
ſecond Problem : As ſuppoſe you wouid 


chooſe the ſide CD 100,and thereby wo .- 
| N 
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find the fide D B, Then the proportion will 
ſtand thus : 
As 14 deg,q4o min, the fine of the angle op- 
polite ro the choſen fide, 
Is to 58 deg.the Complement of 122 deg, 
the angle Coppolire rorhe fide ſought 
Sois 100, the length of the choley ft 1© C D, 
To 33s the length of char ſide D Bywinch 
' is required, 
Theretore upon the lines of Sines, Set 14 


dege40 mingthetine ofthe angle appoſite!o the 


© 


choſen ſide on the firſt, to the fine 58 deg.rhe 


Complement of 122 deg, to 180; and then | 


upon the lines of Numbers, againſt 100, the 
length of the {ide choſen on the firlt, is 335 on 
the ſecond: So many yards is the lengt of rhe 
fide D B, which was required. 

Again, Suppoſ-in the right angled Trianglc 
BA C;,righrangled ar A you have the two 
fides AB 230, and the fide A C143 and neer 
three quarters, and the included angle 90 de- 
grees, i ha to find the other two angles, work 
as in the laſt Problem thus: AJd the rwo tides 
rogether, 230 and 143 and three quarrers,and 
the ſum is 373 and three quarter<gfor the firlt 
number, Thenrake che lefer ſide, 14.3 and 
three quarters,out of 320 the greater fide,an! 
the Remainder is 86, and one fourth for the 
ſecond number, and the angle A is the third 

| numgcr 


| is 
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pumber in the rule of Proportion, Therefore, 
Set 373 and three fourths, the ſum of the 


fides on the firit, to 86 and one fourth, their - 


diffcrence on the ſecond; and then againſt the 


Tang. 45 deg. the halt ſum of the two angles 
ſought on the firſt,ts rhe Tang. 13 deg. on the - 


ſecond, theſe deg, added to the 45 deg, and 
the ſum is 58 deg. for the greatcſi of the two 
| angles fought: And taken from 45 deg.leaverh 
32 deg, for the lefſcr of them two angles, 

The angles thus had, to find the third fide 
C B, Sct 32 deg, on the firſt, to 90 on the ſe- 
coady and then againſt 143 and three fourths 
ou tie firtl, (thelide choſen to work by) 1s 27T 
on che \ coud + So much is the length of the 
fide CB, wi.ch is required, 

Or cl{e,making ufe of the fide AB, Set the 
line 583 deg, ro 90; and then on the lines of 
numb rs, ag31nt 320 on the firſt, is 271 on 
the ſecond : The length of the fide ſought, as 
bctore, 


PROBLEM. VIT, 
Is a right ined Triangle, the three ſides only be- 


ing known ; to find the Perpendicular 35 aud 


thereby the three angles. 


| Er the greerelk of the three ſides of your 
Triangle be taken for the Baſe, for ſo the 
Perpens 
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Perpendicular will fall within the Triangle ; 


then take the ſum of the two fides by adding 
them together, and alfo theit difference, by 
ſubſtraCtiog the leſſer from the greater: Asin 
the Triangle G B D,make D B theBaſe, being 
the longer fide 335 foot, and the other two 
fides be C D 100, and CB 271, theſe two 
ſides added together make 571, and the leſſer 
being ſubſtracted from the greater, their diffe- 
renceis 171, Theſe had, the Proportion is 
thus : 
As the Baſe D B3355s : 
is to the ſum of the two ſides 371; 
So is the difference of the two lides 171, 
toa fourth ſum.  Thercfore, 


Upon the lines of Numbers onely,Set 335, 


the length of che Biſe on the firſt, to 37 1 the 
ſum of the fides on the ſecond; and then a- 
gainlt 1571 the difference of the ſides on the 
firſt, is 189,4 on the ſecond; this 1894. taken 
out from the Baſc 335,0, and the Remainder 
is 145,6 the half whereof is72,$3$ So many 
foot meaſured in the line D B, from D to- 
wards B, (becaufe the angle at D 1> the great- 
eſt of the two angles ar the Baſc) will rca-h 
to E, the point where the Perpendicular E 
will cut the Bale DB By which Perp..ndicu- 
lary the Triangle ©DB, is divided taco two 
right angled Triangles, DEC and CE B, 


winch 
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which being done, all the other angles may be 
found by the third Problem of this Chapter : 
For here you have two fides D C 100, and 
DE 72,8,and the right angle D E Coppoſica 
to cne ſide D C, Therefore by that third Pros 
blem, fo find the angle E CD, 

Ser 100, the fide oppoſite to the angle 
known on the firſt, to 72,8 the {ide oppoſite re 
the angle ſought on the ſecond ; and then on 
the lines of fines againſt go degr. the angle 
| known 1s 46 degrs 40 minutes, So much 1s the 
quantity of the angle E C D, and its Comple- 
ment to 9O is 43 deg, 20 min, for the quantity 
of the angle C D E. Thus have you the three 
angles of the right angled Triangle D E C; 
And for the length of rhe Perpendicular, it is 
thus attained unto by rhe firſt Problem, For, 

Ser 46 deg. 40 min. the quantity of the ans 
ole C, oppoſite to the knownſide E D on the 
firit, tO 43 degs 20 min, the angle D oppoſite 
to the Pcrpendicular E C; and then on the 
lines of Numbers, againſt 72,8 the length of 
the ſide known on the firſt, is 68,5 and ſome- 
| thing more : So much is the length of the Per- 
nalicales E C, which was required, 

In like manner, as the Angles and Perpen- 
cular in this righc angled Triangle are found, 
even ſo are found the Angles in that other 
right angled Triangle C E Bon the other _ 
© 


—— 
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of the Perpendicular ; for you ſhall find ths 
anglcE B C 14 deg. 40 min, the ayrgle BCE 
75 deg. 20 min. And in conclution, you ſha!l 
find that the rwo angles at C, made by the 
Perpendicular, namely ECDandE CB will 
make jult 122 degreeswhich was the quantity 
of the obtuſe angle at C,before the Perpeadi- 
cular was drawn. 


PROBLEM, VIII 


In a ritht angled Triangle, the Angles and the 
Hypothenuſal being gieen, to find any oxe of 
the fides including the right angle, 


JN the right angled Triangle BA C, let the 

angles known be as aforegat C 58 deg. and 
atB 32 deg.and the angle ar A a righ: angle, 
and the-Hypothenuſal C Bbe 271 yards ; and 
you would hereby find the ſides A C and AB, 
which for to do,the rule is tius by the lines on 
my Scale. 

As the Radius, is to the angle oppolice to 

the fide ſought ; 

So is the Hypo: h*nuſal or {ide oppoſite to 
the right angle, to chat fide ſought, 
Therefore co find the tide AC 

Set the Radius: on ihe firftto 32 de gs on the 
ſecond, whici) is the angle oppoſite ro che {ide 
ſought ; aud then, on the lines of Numb:rs, 

agalnl? 
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4gaitnſt 271 the fide known on the firſt is 143 
and three quarters very neer on the ſecond:Sg 
many foot 1s the length of the 1ide A C, 

and for the fide A B; 

Set the Radius on the firſt to 58 deg.on the 
ſecond, (which is the angle oppoſite ro A By 
the ſide ſoughtz) and then va the lines of Num- 
bers, againit 271 the Hypothenuſal on the firſt 
230 on the ſecond: So many foor is the length 
of the {ide A B, | | 

Now for your further inſtruQtion; Ler it be 
ſuppoſed, that A B is the alcicude of fome bgs 
dy, asa Tree, a Turret, a Stecple, or the like, 
which you would knowgand can come no nee- 
rer to jt than at C; therefore at C take the 
angle of altitude BCA 58 degrees, and thicn 
the angle at B the rop oi the a{titude, made by 
the viſual line C B, and che alcitude A B wil! 
be 32 deg. being the Complement of the v<b- 
ſerved angle to 90 dig, for the altitude is [up- 
poſed to itand perpeniicular, and co m.ke & 
right angle arche baſe A, Then from C, m a» 
ſure backwards in a r:gi-t line 100 yards ty, 
and there obſcrve the angle of altitude BD A, 
and find ir 43 deg, 20 min, Theſe two anglcs 
thus obſerved keep,and take the firſt obſerved 
angleat C58 degout of 180 deg.and theRe- 
mainder is 122 dcgs whichis the quantity of 
the obtuſe angle BCD made by the I 

R. 1128 
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line C D. and the viſual line C B, This angle 
of 122 deg. & the angic oblcrved atrD4 3 deg, 
20 Min» add cogerhicr and they make I 65 deg, 


20 min, whict, taken from 180 degr, the Re- 


mainder is 14 degr, 40 min. So much ts the 
angle atB,the rop made by the two viſual lines 
C Band D B. Thus having arrained the three 
:-/0{a I-:angle C BD, and one fide be- 
1. :.:- hanonary diſtance, you may find the 

-  ..,.*4c0ufal C B,by the ſecond Pro- 

” - ,vien the Hypothenuſal,the altitude 
' +... - Oblem, 


CHAP, 
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CHAP: XI. 
Of Trigonometria, ſhewing the uſe of the double 
Scales of Numbers; Sines aud Tangeuts, in 


. the reſolution of Triangles, either plain or 
Fhericall, 


————_———_—_ 


PROBLEM. I, 


The two fades of a refaveled Trianzle betng giver 
zo find the Baſe,which ts the ſide oppoſte to the 
right angles 


gram, Let the fide AC be 27 degs45 min; 

and theſide C B 11 deg. 30 min;be given, 

and the baſe A B required, 

For reſolution of this quzre, ſay thus : 

As the Radius is to the Corſine of one of 
the given ſides; So is the Co-ſineof the other 
given {ide to the Co- ſine of the baſc.Theretore 

Set the Radius on the firſt;to 62 deges min, 
the Co- fine of the one {ide given, v1zevt A. CG 
27 deg. 54 min, on the fecond; and t .cn a» 
| £4inſt the Co-ſfineof BC, 11 degr. 30 min, 
% hich is 70 deg,30 min. on the firttgs 60 dog 

K 2 


x the Triangle A BC of the annexed Dia- 


ihe 


m— en — ras + —— © 
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the Co:{n: of the fide or baſe required : So 
theo the baſe A Bis 30 degrees, 


PROBLEM, Hl, 


The two ſides being given,to find either of the 05+ 
I:que angles. | 
[| N the Triangle A B C aforementioned; Let 
A C be piven 27 deg. 54 min, and BC1rt 
deg.3o min, and let the angle Aznext the ſide 
A C, be ſought, Say, 
As the ſine of the {ide next the angle ſought, 


is to theRadius z So is the Tangent of the {ide 


oppoſite to the angle ſought, tothe Tangent of 
the ſame angle. Therefore, 

Set 27 deg. 54 min. the fide adjacent to the 
angle ſought, to the Radius on the ſecond:; 
and then againſt theTangent of 11 deg, zo min, 
the ſide oppeſite to the angle ſought on rhe 
firſt, is the Tangent 23 deg. 39 min.on the (e- 
cond : So much is the angle at A that was re- 
quired, 

If the angle ſought for do appear to be a- 
bove 45 deg.as doth the angle B,and the ſides 
leff: that: 4.5 deg. then the beſt way to find B, 
is by the next Problem to find the baſe, and 
then having the baſc to find the angle B, 

Bt ifche {ide oppoſite to the angle ſought 


be above 45 degrees as ſuppole the ſides AC | 


were 
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were 61 deg,53 min. andC B54 deg,28 min, 
and the angle A ſougi:t for. Then work thus, 

 Setthe Radius on the firſt, to the line of the 
fide adjacent tothe angle ſought, T2z+ ro the 
fineof A C 61 degr, 53 mins on the fccond ; 
and then again t the tangent 54 degr.28 win, 
the {ide oppolitc ta the angle ſought on that 
firſt, is 57 degr, 47 min, the Tangcnr of the 
angle A ſfough: for, Here note, that in exam- 
ples of this kind the angle found 1s greatcr 
than 45 degrees, | 


PROBLEM, III, 


One ſrde, and the obItque angle next unto it being 
gtwenz to find the Baſe, 


Et the {ide A C 27 deer. 54 min- and the 
angle A 23 deg, 30 min. be given,and the 
Eaſe A B ſoughr. 
As the Co-line of the angle given, 
is to the Radius ; | | 
So is the tangentof the {ide given, 
ro the rangent of the baſe. Therefore, 
Sct 66 deg, 30 min, the Co-ſine of the an- 
gle given, to che Radius, and then againſt the 
tangent 27 deg. 54 min, On the firſt, 1s che tan» 
gent 3 dep. on the ſecond, the baſe ſought. 
If the {ide given be above 45 degrees,as wcre 
the ſide A. C, 61 deg. 53 min. andthe angle A 
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57 deg, 47 min, then to.flnd the baſe; Set the 
Radius to 32 degr.13 min. the Co-tine of the 
angle given,and then againſt the tangent of the 
ade 61 degr. 53 min.1s the tangent 74 degr, 
6 min, for che baſe A B, | 


PROBLEM. IV: 


T "e Baſe, and one of the obleque angles being g1- 
er, to find the other obI:que angle. | 


2 


N «hc Triangle aforeſaid; Ler there be given 
| FS: 30 degrees,and the oblique angleA 
23 deg,zo min.and che angleB required, Say, 

As the Radius, is to th= Co-line of the Baſe; 

So 1s rhe Tangent of the angle gtven, to 

ch: Co-cangent of the angle required. 
Iherefore, | 

Ser the Radius on the firſt, to 60 degr. the 
Co-fine of the Baſe; and then againſt 23 dee, 
30 min,che rangent of the angle given, is the 
tangent 20 deg, 38 min, which is the Co-tan- 
gent of the angle B, Wherefore the ſaid angle 
1569 deg, 22 min, 

If ch. angle given be above 45 degrees; As 
if the angle given be the angle B, and the lef- 
ſcr angle A ſought, then, Ser the Co-ſine of 
A B60 degrees on the ſecond to the Radius ; 
and then againſt therangent of the given an- 
gle 69 Ucgrecs 22 Minates on that _—_ is 
23 de- 
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23 degrees 3O minutes, che Tanger.t of the 
Angle A, 


PROBLEM. V. 


The Baſe, and one of the oblique angles given: to 
find the fide next the ſame ante. 


Er the Baſe A B 3o degr, and the angle A 
2-2 3 dcg. 30 min. be given, and ler the fide 
A C adjacent tothe angleA be required, S..y, 

As the Radius, to the Co-ſine of the angie 

given ; 

So is the tangent of the baſe, to the tangert 

of the {ide fought, Thercfore, 

Set the Radius on the firſt, ry 66 degr. ze 
min. the Co-ſine of tbe ang'e given on the 1e- 
cond; and then againſt tic tangent of the baſe 
30 degrees,isthe tangent of the fide fought,27 
deg. 54 min. 

If the baſe be above 45 degreestas, Ler the 
baſe A Bbe 74 deg, 6 min. and the angleA 57 
deg. 47 mir, and then to find the bafcy 

Scr 33 degr, 13 min, the Co-finc of the an- 
gle given on the firſt to the Radius on the {c- 
cond; avd then againſt the tangent of the bale 
74 deg. 7 mirgon tlic farfty is 61 degre 53 mins 
the fide A C ſought for, 
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PROBLEM, VI, 


The Baſe, and one of the cb!1quz angles given & 
to fd the fide oppoſite to the angle give; 


; Erche Biſe A B 3odegrces, and the angle 
*—A 22« egrecs 30 minutes be giyengand let 
t ad © Boppolite to the ſame angle A be 
tought, 7 | | 

As tr Radius, to the Sine of the Baſe; 

Sq 15 : 96 Stine of che angle given to the 
Sine of ch {14e ſought. Therefore, 

Ser the Radius on the firſt, ro 3o degrees, 
the St: oi che Baſe on the ſecond; and then 
aganlt 2:3 deg, 30 min. on the firit 1s 11 degr, 
30 min,on the ſecond, the {ide C B, which was 
{ought foi. LE, | 


PROBLEM, VII. 


. Oe ade, ant the oblique ale Pext it being gte 
Ter; to fied the other ſides DT, 


Er the fide A C,27 degr,54 min, and the 
angle A 23 deg, zo min. be given and the 
114- BC required, Say, | 
As the Radius, to the Sine of the fide 
known 
So is the tangenr of the angle known,to the 
tangent 05the [ide required, —_— 
er 


ali 
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Set the Radius on the firſt, to 27 degre 54 
minutes, the fine ot the fide known , and then 
a2ainſt the rangent of rhe angle A, 23 degrees 
39 min, on the firſt, is the 'Capgent 11 degr, 
39 minutes for the fide C By, which was re- 


quired. | 
PROBLEM, VIII. 


O72 ſide, and the obIrque angle next it being 
tuown; to find the other oblique angle, 


J_Er the fide A C, 27 degr.54 min, and the 
angle A 23 deg. 30 min, be given, and the 
angle B ſought, Says 
As che Radius, to the Co- fine of the ſide 
wen; 
Sois the Sine of the angle givenz to the Co- 
fine of the angle ſought, Therefore, 

Set theRadius on the firit,to 62 deg,6 min, 
the Co-fine of 27 degr.5 4 min. the {ide given; 

and then againſt che Sine of the angle given, 
23 deg, 30 min, is the Sine 20 deg.38 min. the 
Complement of 69 degr.22 min, the angle B, 
which was required, 


PRO- 
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PROBLEM. IX, 


Ove fide, and the angle oppoſite to it betng known 
to find the Baſe. ; ' 


Et the fide BC 11 dep. 3o min. and the 
/ angle A 23 deg. 30 min, be givenzand ler 
the baſe A B be ſought tor, Say, 
' As the finc of the angle giveny to the ſine 
of the {ide given ; | 
So is the Radius, to the fine of the baſe, 
ns Therefore, 
Set 2 3 deg, 30 min. the fine of the angle gi- 


yen on the firſt, to 11 deg. 30min, the line of | 


the {ide given; and then againſt the Radius on 
the farſt, is the ſine 3o deg, on the ſccond, 
Therefore 30 deg. is the bate ſought for, 


PROELEM. Xx. 


One ſides and the angle oppoſite to ut betng given ; 
zo find the other ſide. | 


Er the fide BC 11deg, 3o min, and the 
© angle A 23deg. 30 min, be givenzand the 
iide A C ſought for. Say, 
 Asthe Tangent of the angle given, is to the 

Tangent of the ſide given; 
Sois the Radius, to the ſine of the other 


lide, Therefore, 
| Set 
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Set the Tangent of the angle A,23 degr, 30 
min, on the firit, to the Tangent of 11 deg 30 
min, on the-ſecond ; and then againſt the. Ra- 
dius on the firſtzis 27 deg. 54 min, The fine of 
the fide A C, fought for, | 

Sometime ir ſo tallerh out in this Problem, 
and ſome others, by reaſon of a grear angle or 
fide ,thar the reſolution cannot be readily done 
by rhe Analogy ſer down ; yet you ſhall ſee 
ready wayes upon the lines to perform the 
ſame, or by other Problems to gain the thing 
ſought, | 


PROBLEM, Xl 


Ore (ide, aud the angle oppoſite to 1t being known; 
to find the other axgle, | 


T_Er the fide CB 11 deg, 30 min, and the 
angle A 23 degs 39 min, be giveny and the 
angle Bſought, Say, 
As the Co-fine of rhe {ide given,to the Co- 
fine of the angle given ; 
SO is the Radivs, to the fine of the angle 
required. Thercfore, 
Ser 78 deg. 30 min, the Co-{ine of the {ide 


CB piven on the firſt, to 66 deg, Zo min. the 


Coef(ine of A the angle given;and then againſt 
the Radius on the firſt, 1s 69 deg. 22 Min, On 
the ſecond. The fine of rhe angle —_ 
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PROBLEM. XI1, 


The Baſe, and one fide known to find the oblique 
angle adjoyning tothe ſame ſides 


Er the fide A C, 27 degr. 54 min.and the 
Baſe A B 30 degreesgbe given, and the an- 
gle Aad joyning to the {ide given, ſought for. 

dy, 
 Asthe tangent of the Baſe, to the tangent of 
the {ide given ; 

So 15 the Radius, tothe Corſine of the angle 

_ required, Therefore, 

Ser the tangent of the Baſe 3o degr. on the 
firſt, ro 27 degr.54 min. the tangent of A C, 
the ſide given on the fecond; and then againſt 
the Radius on the firſt is 66 degr. 30 min, on 
the ſecond,whoſe Co-line is 23 degr, 30 min; 
The {ine of the angle A that was ſought, 

VWhen the Baſe and fide be above 45 degr, 
as, Suppoſe the Baſe AB to be 74 deg.6 min, 
and the {ide A C 61 deg.53 minethen fer the 
tangent of thar {ide next the angle ſoughtyv4z, 
61 deg. 53 min.on the firſt, tothe tangent of 
the Baſe 74 deg. 6 min. on the ſecond ; and 
then againſt the Radius on the firſt,is 32 degr. 
I 3 min. che Co-ine of rhe angle A, After this 
manners by altering the placing of the terms 
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PROBLEM, XIII 


The Baſe, and one ſide being given z to find the 
angle oppoſite to the ſame ſide, 


Er the {ide A C, 27 degr. 54 min, and the 
Baſe A B 3o deg, be given, and the angle 
B required. Say, 
As rhe ſine of the Baſe to the Radius ;" 
So is the fine of the fide given, to the ſine 
of the angle required; | 
Set 3o deg the ianc of the Baſe on the firſts 
to the Radius on the ſecond ; and then againſt 
27 deg. 54 min.the fine of A C the fide given 
on the firſty is 69 deg.22 min, The fine of the 
angle By which was required, | 


PROBLEM, XIV, 


Fhe Baſe, aud one ſide being giver; to find ths 
other (ide, 


Er the fide AC 27 deg, 54 min. and the 
Baſe AB 3o degr. be given, and the {ide 

CB fought for, Say, | 
As the Co-fine of rhe {ide given, to the Ra 
dius ; So is the Co-ſine of the Baſe, tothe 

Co-iine of the {ide ſought. Thercfore, 

 Ser62 deg, 6 min. the Co-line of the fide 
g1ven,to the Radius; and then againli 60 degre 
the 
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the Co-ſine of the Baſc, is 78 deg, 30 min,the 
Co-ſine of thefide B C, 11 degr, 30 min;grthat 
was required. 


PROBLEM, XV. 


The two oblique Angles being given, to find the 
-. Baſel | 


g.= the angle A be 23 deg. 3o min, and 
L- the angle B 69g deg: 22 min, be given, and 
Jer the Baſe A B be fought, 

As the tangent of one of the angles, is to 

the __ of the other angle ; 

So is the Radius, to the Co-line of the 

Baſe. Therctore, 

Ser the tangent of the one angle, as of that 
at A 23 degr. 30 min. on the firiizro the Co- 
rangent of the other angle,v!z, io 20 degr, 38 
Min. on the ſecond z and then againit the Ra- 
dius on the firſt, is the {inc 60 degrees on the 
ſecond, Which is the Co-fine of 30 degrees, 
the Baſe A By which was required, 


PROBLEM, XVI, 


The two oblique angles being given ; to find et- 


ther of the ſides, 


T_Et the angle A be 23 degr. 30 min,and the 
angleB 69 deg.22 min.and ict the fide A G 


fe) 


: be ſought, Say, \'$ 
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As the.ſine of one of the angles, 1s tothe 
Coxſine of the other angle ; 

So is the Radius, to the Co-line of the ſide 
oppoſite ro that angle, whoſe Co-fine 
was taken, Therefore, 

Ser the ſine of the angle A 23 deg. 3s min; 
on the firſt, to 20 deg. 38 min. the Co-ſine of 
the other angle B 69.deg. 22 min. And then 
apzinſt the Radius, is 62 degr. 6 min, which 
i the Co-fine of 27 deg. 5.4 min. the fine of 
J the ſide AC ſought, Having (hewed the uſe 
of the double lines, through all the varieties of 
righr angled Spherical Triangles, I come to 
the Oblique, 


In Oblique angled [] pherical 
T riangles, 


PR OBLEM. XVII. 


Two anzles, aud a fode oppoſite to one of them being 
l given; to fizd the ſide oppoſite tothe other, 


T Et theTriangle propoſed be A B E,where- 

in let be given the angle E,38 deg.15 mins 
{ and the fide BA 3o degrees, and the angle A 
23 deg, 30 minutes, and les the fide BE be 


ſought, Says As 
54S 


52 The uſe of the double Scale 1H 
As thq Sine of the angle oppoſite to the fidg 
 known,tis to the Sine of the ſame fide ; 
Sois the Stne of the angle oppoſite to the 
fide ſought, to the Sine of that ſame ſide, 
Therefore, £ 
- Set 38 dep- 15 mins the fine of the angle, 
fo the Sine of the {tde given 30 deg.(vizs > B) 
And then againſt 23 degr..30 min. the Sine of 
tbe other angle A onthe firſt; is 18 degr, 47 
min, The Sine of B E, the fide ſought, 


PROBLEM. XVIIL 


Two ſides, aud an angle oppoſite to one of them le- 
zng known ; to fiad the angle oppoſite to the | 


other of them. 


"N the Triangle ABE, let the ſide ABbe | 


30 deg. the angle E 38 degr. 15 min. and 
the fide BE 18 deg, 47 min. and ler the angle 
A,which is the angle oppoltte to the {ide BE, 
be ſought, Say, 


' As the Sine of the fide oppolite to the angle | 


gtven,is © the Sine of the lame angle ; 
So is the Sinc of the {ide oppolite to the an- 
gle ſought, to che Sine of chat ſame angles 
Therefore, 


Set 3o degrees, the fide AB on the firſt;to | 


38 deg. 15 min, the Sine of its oppoſite angle 


on the ſecondzand then againit x8 deg.47 _ 
the 
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the ſine of BE the other (ide, is 23 degrs 30 
min. the line of A its oppoſite angle, which is 
the thing that was to be ſought, 


PROBLEM, XIX. 
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Two ſides, and the angle included between thems F 
being known; to find the other fide oppoſite to ' 


that angle, 


——_— 
== 


Set... 


| by the Triangle A BE, let the ſides A B 36 | 
deg. and AE 42 deg. 51min, with the ans $ | 
gleA included between themybe given,and the 1 i 
11de BE required. | _ #10} 
Here firſt a Perpendicular muſt be ſuppoſed Jt f 
| 
i þ 
il 


fide A E oppoſite tothat angle, & now to find A 
»n what part of the ſide A E it will falls Say,  ©*; 
As the Radius, to the Corline of the inciu« (VEH 
_ ded angle A; 
So is the Tangent of AB, to the Tangent 
of A C: Thercfore, 

Set the Radius on the firſt,to 66 deg, 39min. 
the Cofine of the included angle A; and then 
againt the Tangent of A B 30 degrees the 
leſter tide, is 27 degrees 54 minutes, the Tan: 
2ent of the diſtance from A to C, on the fide 
A E; therefore C is the point whiercen the 
Perpendicular will fall. This diſtance A C 27 
#9.47 min, deduA our of the whole __ E 

42 deg. 


to be let fall from the unknown angle B,to the |» i 
4 j 

| 
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4.2 deg.5 1 min, And theRemainder is 14 deg; 
57 MIN» Then ſay, 
As the Co-line of A C, the diſtance found, 
Is ro the Co-iine of CE, the Remainder; 
So is the Co-ſine of AB, the lefler fide to 
the Co-tine of B E,the fide required, 
Thercforc, 

Set 62 deg, 6 min. the Co-line of A C, the 
diſtance found, 75 degr, 3 min, the Co-ſine 
of CE, the Remainder; and then againſt 60 
degrees, theCo-linc of the ſide A B.s 7 1 deg. 
13 min, the Co lincof BE, 18 deg, 47 min, 
the fide required, 

Ir ts to be obſerved, that in oblique angled 
Triangles, when tne terms propounded are 
two fides and one angle,or two angles and one 
fide, and yet notrefolveable by the rwo laſi 
Problems before this:Thar theo a Perpendicu- 
lar is to be [ct fall.(or ſuppoſed to be Jet fall) 
from one of the unknown angles, to the {ide 
oppolite thereto; and ſoof the oblique anglca 
Triangle given, ro make two right angled Iri- 
angles. VV hich being done, al! the parts 0: 
fach a Spherical Triangle, may be found out 
by the former Problems of right angled Tri- 
angles, This perpendicular will ſometime fa'] 
within the Triangle, and thatis, when the an- 
gles at the ends of the fide whereon the Per- 
pendicular fals, are beth of one kind, that n © 

ay, 
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ſay, both acute, or both obtuſe; as in the Tri- 
angle ABE. And fomerime this perpendicu- 
lar fals wichour the Triangle,and tha: 1s, when 
the angles at the ends of the {ide whereon it 
fals,are of differing kinds; thar is,one acute, 8: 
the other obtuſe, as 1n the Triangle A D B, 
whcre the Perpendicular B C fals on the tide 
A DJ,ir being prolonged, asit muſt alwayes be 
:1n thoſe caſes. 


PROBLEM, XX. 


Two ſides with the angle izcluded leimeen ther 
vers gtwen; to find ether of the other auglese 


| Big the fides A B 3o degr.andA E 42 degr: 
51 min, with the angle A 23 deyr,30 mins 
be given, and the augle E fought, 

As in the lait Problem, fo here a Perpendi- 
cular muſt be [ct fall on the given ſide A E, 
from its oppolite arſgicB,and {0 of the oblique 
angled Triangle, make two rectangled Trian- 
ples. This Perpendicular as afzre was ſhewed, 
is thas found : Ser the Radius to 656 degr, 30 
min, the Co-fine of the included anzle; and 
then agatn(t the Tangent of 30 dcg+ the fur- 
ther fide, is tne Tangent 27 degrs 54 Mins SO 
much is the part os the fide A E, berwixt A 
and the point C, where the Pcrpcndicular fals 
ieth. Now if 27 degr+54 min» be taken from 

2 42 de 9» 
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42 deg,5 1 min,the Remain is 14 degs57 min, 
for the fide of the reQangledTriangle B C E. 
Now to find the angle Ezthe Analogic is thus. 

As the ſine of the tide C E,jis to the tine of 
the ſide A C; So is the Tangent of the angle 
included, rothe Tangent of the angle ſought. 

And therefore, 

Set the ſine of C E, 14 deg. 57 min, on the 
firſt, tothe line of A C, 27 degr, 54 min. the 
part found; and then againſt rhe Tangent of 
A, 23 deg, 30 mines rhe rangent 38 degr,is 
min, the Angle E that was fought, 

Otherwiſe, having let fall the Perpendicu- 
Jar, and having foundC E,14 deg.57 min.to- 
gether with the Baſe 18 degr.47 min.then io 
find E, work as by the 12 Problem of reQan- 
gled Spherica) Triangles, in this manner, 

Set the Tangent of the Baſe, 18 degr. 47 
min, to the Tangent of that part of the fide 
C E; 14 degr. 57 min, And then againſt the 
Radius on the firity is 38 degr. 15 min.the fine 
of the angle E, as before, In this manner may 
aiy of the other terms be alſo found o'r, by 
one or other of thoſe Problems. 


PR O- 
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PROBLEM, XX1, 


Two ſides ,and one anyle next to the ſide ſought be- 
2 given; to find the ſame ſidts 


T Et the fidesA B 3o degr, and BE 18 degr, 

57 min, and the angle A 23 deg. 30 min.be 
given and the fideA E required, Here firſt ler 
fall the perpendicular B C, and ſay, 

As 60 deg.the Co-ſine of A B,is ro 71 deg. 
13 min, the Co-line of BE, 18 degr.47 
min. 

So is the Co-ſineof A C 27 degr. 54 min, 
212,62 deg.s6 min, to 75 degr.3 min. the 
Co-f\ine of C E, Therefore, 

Set 60 deg. theCo- fine of A B,to 71 degr. 
x3 min, the Co-ſinc of BE; and then againit 
62 deg.6 min. the Corline of A Ciis 14 degr. 
3 min, the Co-ſfine of C E. wherefore C E 
15 14 degr. 57 min, which added to AC 27 
degr, 54 min, makes. 42 degr, 51 min, for the 
1JeA E, which was ſought. 
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PROBLEM. XXI1, 


TY0 fades, and ar angie adjaceii! to one of thexs 
berg given; to find the angle tucluded Le- 
tween ths ſame ſides. 


F_Ecthe fidcs given be AB, 3o degrees,and 

BE 15 degr. 47 min, with the angle A 

23 Geg. 39 Min, and ler rie obtuſe angle Bin- 
cluded berwixt the ewo fides, B A,zand BE, be 
required? To refolve this demand, Say, 

: As the Radius, rothe Co-fine of A By 
Sos the Tangent of the angle Ayto the 
Tangent of a Bc. 

3 As the tangent of BE, to the Tangent 

of A B; So 1s the Co-ſineot a B c,to the 

Co-ſtne of c Be, Thcretore, 

x Set the Radius, to 66 degrees,theCo-fine 

of A B,and then againſt the Tangent of A 23 
degr. 39 min, is the Tangent 69 degr. 22 min. 
the angle a B c,made by letting fall thePerpcn- 
dicular, and is part of the anglea B e fought, 
Now to find the Remainder, 

S:r 18 degr. 47 min. theTangent of B I: 
cit frition{angiirtof AB 3o degrees, 
4 tn 2gaiiit che Co-tinc of a Bc,which 13 
0 IBs, © 10.16 36 deg.26 min;whoſeCom- 
j4 £0168 Gyr, 14 Mine is the angle c Be, 

: which 
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which added to 69 degr, 22 min. makes 122 
deg.36 min, the avglea Bewhich is the thing 
required, 


PROBLEM. XXIIq. 


Two angles,with the ſide Iying betwixt them being 
knows; to find extber of the other ſides, 


| ow be given the angles A 23 degr, 30 min, 
and B122 dcgr, 36 min, and the tide A B 
30 degrees, 8 ler the fide B E be required. In 
which caſe having ler iall the perperdicular 
B C, and found the angle c Be, Say, 
As the Co-fincofc C e., isto the Co ſine 
ofa Bc 5 . 

So is the Tangent of A B, To the Tangent 

of BE, Therefore, 

Set 36 degr. 46 min, theCo-line of the an- 
clec Be on the firtt,to theCo-line of the an- 
glea Bc; and then againſt 30 degrees,the tan- 
gent Of the {ide given, is the tangent 18 deg, 
47 mins the fide BE, which was required. 


PROBLEM. X xIV. 
Two anglesgwith the ſie Tying berwixt them Let? 
grwen,to find th: third anvle. 


| Et the angleA 23 deg.30 Mii» and the 1n- 
gleB122 degr,36 mt, with the {ide AB 
L 4 30 de- 
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32 degrees be given, and the third angle at E, 
required, 
Having let fall chePerpendiculargzand found 
the angles a Bc, and c Be, Thea ſay, 
As the Sine of a Bc, is to the Sine of c Beg 
So is rhe Co-fine of A, the angle given, to 
the Co-ſine of E, the angle ſought, 
Therefore, | 
Set 6g deg, 22 min. the Sine of a B c on the 
firſt, to 53 degr.14 min, the Sine c B c on the 
ſecond; and then againlt the Co-fine of A 66 
deg.zo min, on the firſt, is 51 degr,45 min, 
the Corline oi the angle E, WhereforcE is 
38 deg. 15 min, 


PROBLEM. XXV, 


Two angles, and a ſide oppoſite to one of them 
getng given; 10 find the fade adjacent to both 
the angles, ; 


Er the angles A 23 degr,30 min.and E 38 

15 min, with the fideB A 3o degreesgbeing 

oppoſite to the angle E be given,and the fide 

A E required, 

Having let fall thePerpendicular, and toge- 

cher with ic found A C, a part of A E» 
Say then, 
As the tangent of E, 1s to the tangent of A: 
So is the {ineof A C, to the {ine of C EL 
There» 


ole 
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Therefore, 

Set 38 deg. 15 min. the tangent of E on the 
firſt, ro 23 deg. 39 min. the Tangenr of Aon 
the ſecond ; and then againſt 27 deg. 54 mins 
the fine of the ſide of A C on the firſt, is 14 
deg. 57 min, on the ſecond, which is the fine 
of CE.This 14 deg.57 min, added to 27 deg, 
54 min.the other part A C afore found, makes 
42 deg, 51 min,for the whole fide A E, which 
was ſought, | | 


PROBLEM. XXVI. 


Two angles, and a ſide oppoſite toone of them be= 
ing knows ; to find the third anele, 


LE: the angles given be A 23 deg 30 min.and 

E 38 deg 15 min. and letthe fide A Bybeing 
oppolite to the angle Ezbe 3o degr.and ler the 
third angle a B ebe required. 

As in the former Problems, ſo alſo in this $ 
Ler fall che Perpendicular B ©, and by it gain 
the angle a Bc, which being had, to gain che 
Remainder of the angle a Be, Say, 

As the Co-ſine of che angle A, is to the Cos- 

line of theangleE ; 

So is the fine of a Bc, to the ſine of c Bes 

Therefore, 

Ser 66 deg, 30 min, the Co-ſine of the ane 

vleA onthe firſt, ro 51 degs 45 min, the - 
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fine of the angle E on theſecond ; and then 
againſt 69 degr. 22 min. the finc of 4 Bc on 
the fir(?, is 53 degr, 14 min. the fine of c Be, 
Theſe two angles added together, make 122 
degr, 36 min, theangle A B E,which was re- 
quired, | 


PROBLEM. XXVII, 


The three ſides being grven, to find avy one of t/.: 
angles, 


Bu the three fides be AB 3o deg, AE 42 
dep. 5I min. and BE 18 deg, 47 min, 
and let the angle B be ſought, 

To reſolve this Problem : Firit, Add all the 
three ſides togerher into one ſum, of which 
fum take the half, and then from that half rake 
the ſide oppoſite to the angle ſought, and re- 
ſerve the difference, As for Example, 


AB 30d, oo m, 

The three ſides given, are JAE 42d.51m 
BE18d,47m. 

The ſum of the three ſides 91d, 38 m. 
The half of that ſum 45 d. 49 my 
The {ide A E, oppoſite to the re- 2, _ | 
quired —_ B, ſubſtracted $4: fohbax 


_ Andihe Differ, to be reſerved is 2 d,58m. 
This 


fo 
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This done, to proceed to find the angle 
fought, Says 

1 As the Radiuszis to theSine of one of the 
fides including the angle ſought ; Sois 
the Sine of the other tide, including the 
ſame angle, to a fourth Sine, 

2 As that fourth Sine, 1s to rhe Sine of the 
half ſum ; $9 is the Sine of the reſerved 
diffcrence, to a {c yenth Sine: 

Thereforc, | 

1 Set the Radius on the firſt, to 30 deg the 
Sine of one of the ſides giv ry incluyiig the 
angle ſougtt; and then agiinit 18 deg, 47. Ming 
the Sinc of the other including fidey 15 9 degre 
16 min. for a fourth Sine, 

2 Serthis fourth Sine g deg. 17 min, on the 
firſt, to 45 deg. 49 min. the Sine of the half 
ſum on the ſecond; and then againit 2 degr\ 
58 min, the Sine of the reſcrved difference, 1$ 
13 deg, 20 min, for the ſeventh Sine, 

Tivs being done (by the help of a pair of 
Compaſles, or otherwiſe) divide rhe diſtance 
betwixr this point of 13 deg. 20 min. and the 
Radins into rwo cqual parts, and the middle 
point is at 28 deg, 42 min. whoſe Comple- 
menr 61 degr., 13 min, doubled, makes 122 
degr, 36 min. the angle a Be, whicn was 
fought, 

PRO- 
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PROBLEM. XXVIIL. 


The three angles being onely known, to find any of | 
the ſides. 


O reſolve this Problem, the angles are to 
R. be turned into fides, and the ſides into 
angles, (otberwiſe it is unreſolveable) and it is 
thus done : Inſtead of the greateſt angle, take 
ics Complement to 180 degrees, and then the 
angles convert themſelves into fides, and the 
fides into angles, and then the reſolution is juſt 
the ſame as in the laſt Problem. 
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CYAP., XII. 
The Uſe of the Inſtrament 
in NC avigation. 


Scales inſcribed thereon, is of molt ex- 


Ti Inſtrument , with theſe Double 


cellent uſe in Navigation,as I ſhall ſhew 


in part, and leave the reſt to the Ingenious 


UE A ae FE en DO CEPN CY IIA 


to find out of themſelves. And firſt, by the 


{ Meridian Liney and Line of equal parts joyn- 
| ed together upon the Inſtrument, you way do 


all things that may be done by the Table of 
Meridional Degrees, ſct forth by Mr. #righty 


| Mr, Ganter, Mr, /ingatey and orhers treating 
| of Navigation, 


PROBLEM. I, 


| Two places beino propounaed, the one under the 


EquinoRial, and the oth:y withour ; to find 
their Meridional Differences 


Ook the Latitude of that place fituate 
without the EquinoGtial, upon the Mert- 


| dianline, and right againſt ic, on the Line of 
{ equal parts, is the Mcridional Diffcrence of 
1 thoſe two places. 


Examples 
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.. Example, Let the entrance of the River of 


the Amazons, undcr rhe EquinoQtal, be one 
place propounded, and etl in the La- 
titade:ot 50 degrees be the other place, be- 
tween wiuch the Meridional Difference is de- 
fired, x” | | 

| Look 50 degrees, the Latitude of the Li- 
zard on the Mcridian Line, and righr againlt ir 
on the Line of equal parts, is 57 degrees, 90 
centeſimal minutes, which is 57 degrees, and 
9 tenth parts of a degree, or 57 degrees, 54. 
ſcxaginary minutes, So muchis the Mcridional 
Difference of thoſe two places. 


PROBLEM. II. 


Two places hawioz both Northerly, or both South- 


eyly Latitude ; to find ther Meridional D:t- 
ference, 


QUbſirat ie degrees and minutes whit 
I you find on the Line of equal parrs againti 
the Icfſer Latitude, from rhe degrees and mi- 
nares found on the fame Line of <qual parts 
againſt the greater Larirude, and the Remain- 
der is the Meridional Difference of thoſe two 

places. | 
Example, Let Sr, Chriſtophers and the L12ard 
be two places, berween which you would find 
the Meridional! Diffcrences the m_—_ 
b 


T; 
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St, Chriſtophers is known to be 15 degrees 30 
minutes North, to which anſwereth on the 
Linc of equal parts 15 deg, 69 centefimal] mi- 
nutes: the Latitude of the L:zzardis alſo known 
tobe 50 degrees North, To which on the 
Line oi cal parts anſwereth 57 degr.90 cen- 
ec{ms, Now take 15 degr, 69 cent, the leſſer 
nun be. of degrees found on the Line of equa] 
parts out Of 57 deg, go cent«the greater num= 
ber of degrees found on the Line of equall 
p2rts, and the Remainder 15 42 degr, 21 cent, 
9” 42 deg+ 12 min, of the ſexaginary diviſion, 
So much is the Meridional Difference deſired, 


PROBLEM, III. 


T wo places being ſituate, the oxe Southerly, and the 
other Northerly ; to find the Meridional Dif- 
ference. 


Ake the degrees and parts found On the 
Line of equal parts,againſt the two Lati- 
eudes propoſed, foughtin the Mcridian Line, 
and add them both rogerher, and the ſum of 
thar addition is the Mcridional Difference. 
Exa:ple. Let the two places propoſed be 
the Cape of Good Hope,in the Latitude of 36 degy 
30 mtn. South, and Japaz in the Faſt Indies, 
wrofe Latitude is 3O degrees North, Now on 
the Mcridian Lige, look 36 degr, 30, min. and 
againſt 
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againſt it on theLine of equal parts, is 39 deg: 
15 min, and againſt the 3e degrees is 31 deg, 
28 min, Thete two ſums 39,15, and 31, 28, 
_ added together, make 70deg.43 min.So 


much is-che Meridional Difference required, 


"PROBLEM. IV. 


The Latitude of two places, and thety Difference of | 


Longitude being known ; to find the Rumb leg- 
ding from the one to the other. 


] Er the two places propoſed be the Lizard | 


and St, Chriſtophers 5 the Latitude of the 
Lizard 50 degrees, and of St. Chriſtophers 15 
deg. 3o min. and their Difference of Longi- 
rude 68 dcg.39 min, And let the Rumb paſhing 
from the Lizard to St. Chriflophers be required, 

Firſt, by the ſecond Problemyſcek the Meri- 
dional Difference between the two places, 
which you find to be 42 deg. 12 min. by that 
ſecond Problem. Then, 

Upon the Line of Numbers, Set 68 degrees 
30 min, the Difference of Longitude on the 
firſt, to 42 deg. 12 min. the Meridional Diffe- 
rence on the {ccond ;z and then upon the Lines 
of Tangents againſt che Radius on the firſt, is 
the Tangent 58 deg. 21 min, on the ſecond, So 
much lieth the Numb from the Meridian, 


which is on the fifth Rumb from the Meridiay 
| | Weſt 
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| Veltwards,and two degrees 6 minutes, Over 
| andabove thac fifch Rumb. 

And if y u be co fail from the L:zard tothe 
Rermudas {lands, tn the Latitude of 32 degr, 
25 min, whoſe Differcnce of Longitude is 
known to be VVettwards 70 degrees; and you 
would know on whar point of che Compaſle 
you mult ſteer your courſe thitner, 

Here tirſt by the ſecond Problein, feck the 
Meridional Diftcrence, and find it 23 deg, 36 
min, And then, 

Set 70, the Difference of Longitude on the 
firſt, to 23 deg. 36 min, the Meridional Ditfe- 
rence on the fecond ; and then 2gainit the Ra- 
dius on the fir{t,is the Tangent 71 deg.21 mine 
on the ſecond ; that 15,0n the point 71 dege21 
min, from the Meridian,or South pointy which 
is on the ftxth Rumb,and 3 deg-51 min, over. 
And becauſe the Bermudas lye Veltwards 
from the Meridian of the Z:z,rd; therctore 
the Rumb is the Weſt Sourhwelit pointy and 
3 deg. 51 min, over, | 

Here 1s to be noted, that every Rumb from 
the Meridian containerh 11 deg, 15 min, And 
therefore the firſt Rumb makes an angle with 
the Meridian of 11 degr. 15 mins the fecond 
Rumb an angle of 22 deg. 30 min, and fo of 
the reſty as 11 the little Teble following ap- 
prareth, whercin you ſee rhaz the fixch Ru«s.b 
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makes an angle of 67 degr, 3o min, which ta- 
ken from 71 deg. 21 min, in tis left Examp'e 
found, there remained 3 deg. 21 min,over the 


{ixth Rum Ds 


C13 11 deg. 15 min, 

| | 22 deg+ Zo min, 

| ., | 33 deg. 45 min, 

| 4| 45 deg. 00 min. 
Rumbs < 5 £56 deg. 15 min, 
| 6| 67 deg. 3o min, 

; 7 | 78 degs 45 min, 
|S} 90 deg, OO MIN 
PROBLEM. v. 


The Latitudes of twa places being given with the 
Rumb ; to fiad the diſtance upon the Rumbs 


JEr the place from whence you fail be in 

the Laticuce of 50 degrees, and the Latt- 
made of a place ro which you ate come, be 52 
deg. 30 min. So that the Difference of Lati- 
tude 1s 2 degs 3o min. find alſo you, and that 
you have failed on the firſt Rumb, . from the 
Meridian Northerly, that is, have made an an- 
g': with the Meridian of 5 6 degs 15 mire The 
Complement of the fifta Rumb co eight 1s 3, 
which is 33 deg, 4.5 mir. and you would know 
your diſtance failed upon that Rumbs 


Ser 
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.. Ser 33 depr. 45 mine rhe Co-fine of rhe 
Rumb on the firit,to the Radius on the ſecond; 
and rhen on the Line of Numbers,againſt 2,50 
the Difference of Latitude on the firſtyis 4,50 
on che ſecond,that ts to ſay, 4 degrees 50 cen» 
reſmes, or 4 deg» JOmine So much ts the di- 
ſtance ſailed vpon that courle, in degrees and 
minutes. 

Again, Let the Lizard, lying in 50 degrees 
of North Latitude, b: rhe place from whence 
you are tOg0; and let the other place that 
you are to go unto be St, Chr:ſiophers, in the 
Latitude of 15 deg, 39 Mine North. And the 
Rumb lcading trom one to the other, bearing 
from the Mcridian of the Z:zard 58 degr. 21 
min, which is ſomething more than the fifth 
Rumb., Now by thcte things known,. you 
would know the diſtance upon the Rumb be- 
tween thoſe two places, 

Here you muſt firſt of all ſubſtra 15 depr, 
30 min, the leſſer Latitude our of 50 degrees, 
the greater Latitude, and rhe Remainder 34 
deg.309 min.is the true Difterence of Latitude; 
and then, Set 31 degr, 3g min, the Co-{inc of 
the Rumb on the ficit, ro the Radivs on the 
ſecond; and then on the Line of Numbers, 
again(t 34430 repreſenting 34 deg.zo min. the 
Difference of Laticude on char firit, is 65,45 
on the ſecond, thar is 65 Ccg.46 min, So much 

3 11 
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In degrees and minutes,1is the diſtance upon the 
Rumb berween the Lizard and St, Chriftopbers, 


PROBLEM. VI. 
The Latitdes of two places, and thery diſtance be- 


742 $1.07 3 10 fund the Rumb leading from one 


to another, 


Er the two places propounded be thoſe 

mentioned in the laſt Problem, whoſe La- 
<udcs were 5O degrees, and 52 deg, 3O min. 
ana their diſtance known 4 deg, 39 min, & the 
Rumb you know not, bur dcfire to know it, 

Upon the Line of Numbers, Sct 4,30 repre- 
{cniing 4 deg.30 minures,the diſtance known, 
on the fir{t, tro 2,30 repreſenting 2 degrees 3G 
minutes, the Difference of Latitude on rhe ſe- 
cond, and then upon the Lines of Stoes,againſt 
te Radius on the firſt, 1s the Sine 33 degre45 
min. on the ſecond, whoſe Co-fine 15 5 6 deg, 
1 5 min, So much 15 the diſtance that the courſe 
lieth from the Mcridianzgwhichis upon the fifth 
Rumb, 

Or let the Lizard, in the Latitude of 50 
deg.and St.Ch7/lophers in the Latitude 5 5 deg, 
30 min, be the two places propoſed, whoie 
Piffcrence of Latitude is 34 deg. 46 min. and 
rhcir diſtance known 65 dcgs 46 min, atid the 
Runb that the courſe lieth upon, is defired, 

Llpon 
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Upon the Line of Numbers, 65,46 the di- 
ſtance known on the firit, to 34,46 the Ditfe- 
rence of Latitude on the ſecond ; and then on 
the Lines of Sines, againſt the Radius on the 
firity is 58 degr. 21 min. on the ſecond. $0 

mcb is rhe diftance of the Rumb trom the 
Meridian of the L:zard, on which the Courſe 
lieth, 


PROBLEM, VII. 


The Latitude of the place from whence you goy the 
Rumb you 20 upon,and the diſtance gone, being 
gives ; to find the Diſjereace of Latitudegand 
thereby the Latitude of the place you are 1, 


Yn the place you 25 from, be in the Lati- 
tude of 50 degrees, the Rumb you have 
gone upon, the fifth from the Meridian, and 
the diſtance gone, 4 degr, 30 min, And by 
theſe you delire to know the Difference of La- 
titude, with the latitude of the place you are in, 
Set the Rains on the firſt, to 33 degre 45 
min. the Co-iine of the Rumb on the ſecond ; 
and then upon the Lines of Numbers, againſt 
4, 30 repreſenting 4 deg. 3o min, the diitance 
gone 0n the firſt, 1s 2,30 Gn the tecond, that is 
2 deg, 39 min, So much is the Difference of 
Latitude, This 2 deg, 3o min, added to the 
Latitude of the place you came frong{becauſe 
M 3 the 


A 
vera ap 


- cont F 


"IX lf. - ” 
BID. - EEE In eB ge rs nn 


a w/ < Goa Sores 2 
toon — CO — 


* WT” ts. Roan, at 


_— = IE 


174 The iſe of the double Scale in 


the Courſe was Northerly)makes 52 deg. 30 
min.tor the Latitude of the place you are in, 
Example, Suppole you wcre ar St, Chriſto- 
phers, 11 the Latitude of 15 degr.zo min, and 
trom thence had failed Ncrthwards neer upon 
che fifch Rumb from the Meridian ; or on the 
trt12 point of 58 deg, 21 min, from the Meri: 
dian, and at length came to a place, where you 
found thar you had failed 65 deg. 46 min.from 
S:s Chriſtophers, and now do defirc to know in 
what Latitude you are. | | 
Set the Radius on the firſt, to 31 degr. 39 
min, the Co-ſine of the Rumb on the {ſecond ; 
and then upon the Line of Numbers, againſt 
65346 repreſeniing 65 degeq46 min.thediſtance 
gone On the fir{t,is 34, 30 on the ſecond, f1gni- 
fying 34 deg, 39 min. So much doth the Lati- 
tade you zre ing differ from that you came 
from,and becauſe the Courſe was Northerly, 
the Latirnde is increaſed. Therefore this Dit- 
terence found, 34 deg. 30 min. is to be added 
© the known Latitude, 15 deg. 39 min, and 
they both make 50 degrees juſt : Therefore the 
L aritude of tie place you arc in, is 50 degrecs 
of North Laruude, ; 
it the place you went from had been the Z:- 
zard, in 5O degrees of Latitude, and you ſail 
from thence more Southwards upon the point 
58degr, 21 min, from the Meridian Welſt- 
+ wards, 
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wards, and on this Courſe have failed 65 deg, 
46 min. and ſo found, that you have altercd 
your Latitude 34 degr. 30 tun, and are COme 
to a place of unknown Latitude, In this caſe, 
becauſe the Courſe is Sourncrly (roe Larthiude 
of the place you are in, ts {fie than that you 
came from) you muſt rake the Difference of 
Latirude founJ 34 degr. 30 min, from 50 deg. 
the Latitude knowngthe Remiindcr is 15 deg, 
30 min. The Latitude of the place you arc 1n, 


PROBLEM, VIII. 


Th: Latitude of the place you are in, and the La- 
tirade of the place you went from, with the 
Rumb berng arven 10 find the Difjerence of 
Loayuae, | 


Er the wo placcs be,one the Tz:a'din the 
Latirude of 50 degrees, from: whence you 
20g and the orher place Sr, Chriftophers, tne 
Laticude of 15 deg, 3o min, and the Rumb 
58 deg. 21 win, from the Mcridian, and the 

thirg defircd is the Difference of Longitude, 
Firſt, by the ſecond Problem, find out the 
Mc:ridional Differenceg42 deg, 12 min, witch 
had ; Sctthe Tangent of the Rumb, 58 deg, 
21 min, On the firit,to the Radius on the fe- 
cond; anc thenupon the Line of Nun bers, 
againlt 42 dcg, 12 min, on the firitis 68 deg, 
M 4 30 Ws 
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39 min. on the ſecond, V\ herefore 68 deg, 
30 Min. is the Difference of Longitude be- 
Lwixt YOUr TWO places,the Lizard and St»Chri- 
toppers, 

And if the place you came from, be in the 
L:aude of 50 degrecs, and of thar you arein, | 
be 4 2 degez0 min. and th:Rumb you have come 

*n,be is fi from the Meridian, and you 
3 ic che Diff. ronce of Longitude, Then 
 &£56 dcg.1i5 minthe Tangent of the fifth 
Rmb on the iarft, torke Radins on th: > ſecond, 
and then upon ine_ Live of Nambers, againit 

2 deg. 30 min, the Munidional Difference of 
Laticudes on the firſtyis 3 deg.,45 min. on the 
ſc cond. So much is the Difference of Longi- 
eude defired according to the projection of che 
common Sca- Chart, 


PROBLEM, 1X. 


In any Parallel of Latitude, to find out how many 
learues anſwer to one degree cf Longituae 153 
that Parallels 


Hi. Problem is grounded upon this Ana- 
logie. 

As the Radius, is tothe Co-ſine of the La- 
rivdes So 1s the number of leagueszin one E- | 
q ing octial degree, t9 the number of leagues 
2aſ[WCLITg IO One degree inthat Latitude. 

Example. 


NAVIGATION. I77 


Example, In the Lacicage ot 18 deg, 12 ming 
I demand how many lcagies ſailing a'ong in 
that Parallcj, will aitcr tie Longitude one 
degree ? 

For Anſwer, to my defire, I {it the Radius 
on the firit, ro 71 deg. 48 min, the Co-fine of 
the Latitude on the {econd; and chen on the 
Line of Numbers, againft 20 09 the firſt, the 
numbcr of 1-agues in our cquinoCtial degree, 
I ſee 19 on the ſecond : And therefore every 
19 Icapgues failing along in that Parallel,alter- 
eth the Longitude one degree : And on the 
contrary,for every degree that you alter your 
Longitude,you fail 19 leagues in that Parallel, 

2 In the Latitude of 5x degrees 32 minutes, 
it is demanded, How many Jeagues in thar 
Paralle], do an{wer to one degree of Longi- 
tude > 

Ser the Radius on the firſt, ro 38 degre 28 
min, the Co-tine of the Latitude on the fe- 
cond; and then on the Line of Numbers, a- 
gainit 200n the firſt,is 12 and 4 tenths on the 
ſecond. So many leagues failing in that Pas 
rallel of 15 degr, 30 min, altercth the Longis« 
tude one degrec, | 

If you would know how many miles alter 
one degree of Longitude in any Parallel. 

Then, 
Set the Radius on the firſt, tro 38 degr, 
28 MINs 
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2$ min» the Co-ſtneof the latitude on the ſes 
cond; and then on the lines of Numbers, a- 
2atn't 60 0n the farſt;is 37 and abour ons third 
which is 37 miles, and one third of a mile, to 
make one degree of longitude in that Parallcl 
of latizude, And contrariwiſegif you find you 
have altered your longitude one degree, you 
arc then removed 37 miles, and about one 
third of a mile, 


PROBLEM, Xx, 


To find bow many miles anſwer to many degrees 
of Longitude ii any paralel, 


C Uppoſe you ſhould fail along in the Paral- 

lel of 50 degrees, until you have altered 
your longitude 35 degrees, and then would 
know how many miles you have ſailed, 

Firſt, reduce 235 EquiroRial degrees into 
minutes, by multiplying them by 60, and they 
inake 2100 minutes» Then, 

Set the Radius on the firſt, to 40 degr. the 
Co-1ine of the latitude on the ſecond; and 
then sgaini{t 2 100,the Diffcrence of longitude 
in minutes, upon the firſt on the line of Num- 
bers, is 1350 on the ſecond, So many miles 
anſwer to 35 degrees,in that Parallel, 

Bur if you would know how many lJeagucs 
you have failed, in altering your longitude 35 
degrees, 
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cegrees,then reduce the 35 degr, into leagues 
by multiplying chem by 20,& they make 500, 
Now, Set the Radins ro 40 degrees) as afore, 
& then rtzht againſt 709,in che line ofNum- 
b:rs on the firſt, is 45 on the ſecond. So ma- 
ny Icagues you have failed, | 


PROBLEM, XL. 


pou any Rnmb propoſed, to find how many leagues 
ao anſier to one deoree of latitude tw the Mes 
r1dtan, or of any great carcle, 


His Problcm is rclolved by this Analo- 
gre, 
As the Co line of the Rumb from the Me- 
ridtan. 15 © the Radius; - 
$015 20 leagucs,the meaſure of one degree 
in any great circle, Tothe leagues thar 
an{wer to one degree upon that Rumb, 
Example, Suppoſe you ſail upon the fourth 
Rumb from the Meridian, which is the point 
of Northeaſt, or Northweſt; or elſe the point 
Soathcalt, or Southweſt, and defire to know 
upon tharRumb,how many leagues do anſwer 
to one degree of theMcridiangor alter the la- 
titide one degrec, 
Ser 45 degrees. the Co-fine of the Rumb 
on the firſt, ro the Radius on the ſecond; and 


then on the line of Numbers, againſt 20, the 
number 
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number of leagues in a degree of a great circle 
on the firſts is 28 and almoſt an half, There- 
fore 28 leagues and an half,make one degree) 
or alter the Latitude one degreein {ailing up- 
an that Rumb, 

If you delire to know how many miles fail- 
ing on any Rumb, alter the Laticude one de- 
gree, as here in this Example of the fourth 
Rumb; then ſer 45 degrees the Co-fine of 
the Rumbon the firſt,to the Radius on the le- 
cond; and then on the lines of Numbers, a- 
gainſt 6e on the firſt,is 85 & lomething above 
onthe third, Sq many miles, on that fourth 
Rumb, alcereth one degree of Latitude, 

I am now in the middeſt of the Sea, where 
if I ſhould ſail through all particularszthat my 
Inſtrument is capeable of, I ſhould with my 
travel fill a great Volume, I will therefore 
leave off wading any furth-r in this SubjeR, 
and leave thereſt to the ingenuous Practions 
ers1n Navigation, to whom[ wiſh proſperity 
inall their honeſt and laudable undertakings. 
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i CHAP. XIII. 
' The ©Vſe of the donble Scales 
' ofSines andT angentson the 

Isfirument, in Dialling. 


PROBLEM, I. 


| To find the diſtance of the hours from the Line of 
twelve aclock, Hor:zontal Dials, made for 
an oblique Sphere, 


T an Horizontal Dial be propounded, 


to be drawn for the elevation of the 
Pole 5 1 deg. 30 min. For making where- 
of the Analogie fiandeth thus : 

As the Radius, 1s to the Sine of the Eleva- 
tion : 

So is the Tangent of the hours in a right 
Sphere from 12, To the Tangent of the 
ſame hours from the line of 1 2,in theob- 
lique Sphere propounded, Therefore, 

Set the Radius on the firſt, :otheSine of the 

Elevation given,viz.to 51 deg+30 min,on the 
; ſecond; and then the Inſtrumen: unremoved, 
| againſt 15 deg.:he Tangent of an Equinoctial 
' heuren the firft, is 11 degr, 51 min, the Tans 
+ gent of one hours diſtance from the line of 12 
| a clock 
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a clock In the oblique Sphercof 51 degr. 30 
min. and againſt 30 degrees on the firity being 
the diſtance of two EquinoCtial hours, is 24. 
deg, 19 min, on the ſecond, for the diſtance 
of two hours from the line of 12, in that given 


lJattcude. And likewiſe, againfs the Tangent of 


45 degrees on the firſt, the diltance ot chree 
Equinoctial hours, ina right Sphere on that 
firit, is the Tangent of 28 degr,3 min. on the 
ſecond, for the diſtance of the hours of 3 and 
9 a clock,from the hour line of 12,1n that gt- 

ven latitude. | 
Bur now for the fourth and fifth hours, be- 
cauſe the Tangents of thoſe hours be above 
45 degrees, you mult work backwards in this 
manner : The Inſtrument nor ſtirred, look 60 
degrees,the equall diitance of the fourth hour, 
in a right Sphere on the ſecond; and then a- 
gainft chat Tangent of 60 degrees on that [e- 
cond, is the Tangent 53 degr, 35 min, on the 
farſt, for the hours of four and eight; and alſo 
againſt the Tangent of 75 degrees, the fifth 
equal hour on thar ſecond, is the Tangent 71 
degr, 6 min, On the firſt, for the hours of 5 
in the fore-noon, and 7 after noon: As for the 
hours of 6 and 6, they are at juſt go deg. from 
che hour-line of 12 a clock, and ſo for any 0s 
ther latitude : for the hours of 5 and 4 in the 
morning, they are equa!ly diſtant _ = 
QUL 


j 


DIALLING, 133 


hour of 6, as is7 and ; and ſo in the after- 
noon, the hours of 7 and 8 are cqually diftant 
from 6, as is 5 and 4 By the ſame rule ſhall 
you find half hours and quarters,as when you 


would have the true diſtance of one hour and 
an half from the noon-line, then work by the. 


Tangenr of 22 depr, 30 min, and info doing, 


you thall have 7 degr, 38 min, to be the di> 


{tance of one hfr and an half from the noon- 
line,in the Latitude of 51 deg. 30 min, and ſo 
for any othcr, 


PROBLEM. II. 


A Dial being made, and the Elevation for nhich 
it was made not being known z, to find for what 
Latitude it 15 made. 


| op of all, get the diſtance between the 
. bh ursof 12 and 1, which had,SertheTan- 
gent of 15 deg. on the firſt, ro the Tangent of 
thar diſtance on the ſecond; and rhen againſt 
the Radius on the firlt, is the Sine of the Eleva- 
tion {ought for on the ſecond. 

Example. There is an old Dial,which doth 
appear to be a good one, and I defire roknow 
for what Laticude it was made\as alſo wherher 
ie be true made, or not ; which to do, I firſt 
ſeek the diſtance berwixt 12 and 1, and find ir 
I1degr,51 min, Therefore I (ct the Tag 
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of 15 degrees on the firſt, ro the Tangent of 
thar diſtance, 11 deg, 51 min, on the {econd; 
and then agatalt che Radius on the firſts is the 
Sine 51 degr. 3o Min, on the ſecond; Vherc- 
upon I conclude, that rhe Dial was made for 
the Elevation of 51 degr. 39 min, Thus may 
you examine any Daly wherner it be truely 
made, or not, 


PROBLEM. 111. 


To find the diſtances of the hour-lizes, from the 
ltne of 12 4 clock in a dire}. South Dial, for 
any Elevation proputnded, 


N the Latitude of 51 degr, 30 min, a Dial 
is to be made, whercin to tind the diſtance 
of the hour-lines from the line ot 12 a clock, 
Say as in ihe firlt Problem, | 
As the Radius, To the Co-linc of the Polcs 
Elcvation 
So is the Tangent of any hour given, Tothe 
Tangent of the hour-line from the Me- 
ridian, Thcreforey 
Set the Radius on the firit, to 38 degr. 30 
min, the Co-1ine of the La-i:ude on the {es 
cond; and then againit the Tangent of 15 dcgs 
on the firſts is the Tangent of 9 degr. 28 min, 
on the ſecond, for the hours of 1 and 11; and 
againſt 30 degr. on the firſt, is the Tangent 
19 deg, 
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19 deg. 46 min on the ſecond, the diſtance of 
the huurs of 2 anc 10, from the line of 12. 
An4 againſt the Tangent 45 on the firſt is the 
Tangent 31 dcg45 4 min,on the fecondyfor the 
diſtance of che nour-lines of 9 and 3,trom ihe 
line of I2, And now backwards, againſt the 
Tangent of 60 deg. on the fecondyis 47 degr; 
LO min, on the firit, the Tangent of the diſtane 
ces of the hour-lines of 4 aud 8, from rhe line 
of 12, Andlaitly, againſt 75 degr, on the ſee 
cond, 15 66 deg. 43 min, on the firiſtzthe Tans 
gent of the dittance of $he hour-lines of 7 
and 5, from the line of 12, For the hours of 6 
and 6, they make right angles with the Me: 


 &$3dian, 
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PROBLEM, IV. 


In a vertical Dial incliuing,hawmy the Elewgs 
ton of the Pole above the Planes to find the 
diſtance of the hour lines from the hour«line 
of 12 a clocks 


Er ſuch a Plane be propounded, whoſe 

North part is elevated above theHorizon 
16 deg, 30 min, which taken from the Eleva* 
tion of the place 51 degr, 30 min.leaverh 35, 
degrees, for the Elevation of the Pole above 
the Dials Plane ; Wherefore to find the di- 
ſtance of the hour- iines in {ach aDial from the 
Meridian, or hovr-Jine of 12. Say, 


N - As 
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As the Radius, Is to rhe Sine of the Eleva- 
u01 above the Piane ; 

So ts the Tangenr of any "Equinodtial hour. 
To tie dittance of the ſame tiour- line 
{rom the Mcridian, Therctorc, 

Set the Radius on the fritzto 3 5 degreces,the 
Sinc of che Poles Elevation above the Dials 
Plancz and then againſt the Tangent of 1 5 de- 
grces, which is tix Tangent of 6nc EquinoGtial 
hour on tbe fictk, 1s-8 degr,45 min, on the {cs 
cond, the Tangent of the dijtance of the hours 
of tand 11, from ths hour-line of 12 : and 
againit 3© dcgreon t the firſt,15 18 degre! g min. 
on the {econd, for the hours Of 2 at id 109, And 
for the reſt of the hours, you (hall have them, 
25 vou had thoſe tn the former Diais, 


PROBLEM. V. 


1a any ere declining Dial, to = the diſlance of 
the Sr3il from the "Sulft;l, ar, a of the Subſiyi 
from *he Meridiane 


N the Latitude of 5 2 degr.lI woul1 make a 
Dialto 2 wall,declining from the true South 
point 45 deg, wherein firlt to find the diſtance 
of theSty! | trom the Sublty1l, the work is thus: 
As the Radius, To 45 degr, the Co-linc 
of the declination of the Dials Plane 
from the truc Sour point, 
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So is 33 degr. the Co-iiac of the Latitude, 
To 25 degr, 48 min, the diſtance of the 
S' v1! fro 1 the Sublty.! ors Therefore, | 

S.r ine Radias on the firft, to 4.5 degr, the 
Co-ita.- of tie D-clination on che ſeconds and 
then againit 38 degr. the Co-fine of the Lati- 
tude on the ic (tis 25 degr 48 min.on the fe- 
cond.So much is the diſtance of the Styll from 
the vablty;y or hctgne of the Styl!, 

Or ſ<t rocadis ro 38 degand then againſt 
45 dep. 1s 25 deg. 45 min, L 

And thea for the diſtznce of the Subſtyl] 
from the Mcridian, this ts che Rule, 

Take 64 degr, 12 min, che Co-fine of that 
25 degr. 48 min. the diſtance found, and 52 
degr. the Latitude of the place, and count the 
greater of chem rwo Sties for the firſt term 
in the rule of Proportion, and the leſſer of 
them for th. ſecond term, and rhe Radius jor 
the third term, And then, 

Ser the Sine 64 degr, 12 min, on the firſt, 
(which is the Co-line of that fine afore tound) 


to the Radius ” the ſecond; and then again(t 


52 degrecs, the Latitude of the place on the 
firſt, is 61 degr. 5 min. on the ſecond, whoſe 
Complement i is 28 deg. 55 mins So muchis 
the diſtance of the Subitill from the Meridian, 
:n ſuch a declining Dial. And fo of any orher, 
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But I ſee by my Dial, rhat the Sun is decli- 
ned from the Meridian far into the weltycaſt« 
ing his ſhadow ar halfan hour paſt fix a clock 
after noon, and Saturday night, Auguſt the 
firſt 1 657,time to leave work, And for as 
much as my occaſions call me. another way for 
the next week, and for many weeks after, 
I muſt leave off proceeding any 
further in this Subje& 
of Dialling, 


Advertiſement, 


'A Stronomia Britannica is now made Publick, contatzing Five 
| Parts;1, Toe Doftrine of Aſtronomical FraQions. 2,The Doe 
eFrine of Triangles. 3. The moſt uſeful Problems of the Sphzre. 4. 
A Theory of the Planets, 5, Nzw T:bles of the Planeraty Motions; 
to whichis added a$Synoptis of the moſt accurate Obſervations that 
have been made,of the Planers, fixed Stars, and Eclipſes of the Lu» 
minaries. Alſo an Ephemeride: for 3o years,by Vincent Wing. To 
be ſold by G, Sawbridgg at the Bible oz Ludgare=Hill, 
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